The Emirates Competitiveness Council (ECC)
The Emirates Competitiveness Council (ECC) is a UAE federal government
organisation mandated to further the UAE s global competitiveness in
line with UAE s Vision 2021 to make the UAE a leading country in the
world. The ECC serves as a centre of excellence for policy research and
analysis. It also serves as a conduit between the public and private
sectors to advocate for policies with federal and local government to
enhance the nation s productivity and well-being. The ECC s partnership
with the public and private sectors is vital to the UAE s globally
competitive position and to sustaining the future prosperity of the
nation.

The Competitiveness Office of Abu Dhabi (COAD)
The Competitiveness Office of Abu Dhabi (COAD) was established under
the Department of Economic Development, aiming to enhance the
competitiveness thinking and commitment of Abu Dhabi s people and
enterprises, in line with Abu Dhabi s Economic Vision 2030. COAD
contributes to create a sustainable business environment conducive to
innovation and productivity, which encourages investment and the
success of business projects in the emirate. COAD also implements
initiatives related to competitiveness, and coordinates with international
expertise and works closely with government entities at the local and
federal level and with the private sector to enable the emirate s
enterprises and its people to realise their full productive potential.

INSEAD
As one of the world's leading and largest graduate business schools,
INSEAD brings together people, cultures and ideas from around the world
to change lives and to transform organisations. Around the world and
over the decades, INSEAD continues to both conduct cutting edge
research and innovate across all its programmes to provide business
leaders with the knowledge and sensitivity to operate anywhere. These
core values have enabled INSEAD to become truly "The Business School
for the World."

Foreword
Competitiveness has always been the hallmark of the UAE s approach to doing things. As early as the
1970s, at the inception of this country, His Highness the late Sheikh Zayed bin Sultan Al Nahyan Ruler
and Founding Father of the UAE
laid the foundations for policies and institutions for a country to
develop competitively on the global stage. With the growing emphasis on a competitive approach to
the country s development, the Emirates Competitiveness Council (ECC) was established in 2009 to
drive the nation s competitiveness agenda. Similarly, in 2011, the Competitiveness Office of Abu Dhabi
(COAD) was formed to ensure the competitiveness of the emirate of Abu Dhabi.
Further reflecting the importance of competitiveness, the UAE articulated Vision 2021 to mark the 50th
anniversary of the founding of the nation. This vision serves as a blueprint for becoming a leading
diversified and flexible knowledge-based economy driven by innovation and talented human capital.
In pursuit of this vision, ECC, COAD and other government bodies seek to promote a culture of
competitiveness across the country and also to benchmark our competitiveness internationally.
Innovation is front and centre of the country s competitiveness strategy and the UAE government has
invested heavily in talent and hard infrastructure to ensure knowledge based economic growth and
competitiveness for generations to come.
With a mandate to share best practices and contribute to the growing body of knowledge on economic
growth, innovation and sustainability, the Global Federation of Competitiveness Councils (GFCC) was
created in 2010 with the ECC as a founding member. In November 2012, COAD will join GFCC as a
member of this network of leading national competitiveness entities from around the world.
To get a better picture of our performance in innovation, ECC and COAD commissioned INSEAD to
develop a report to assess and benchmark different aspects of innovation performance vis-à-vis GFCC
member nations. The intent of this report is to highlight how we and our peer nations stakeholders
in mutual prosperity
can gauge performance along different dimensions to better capture and
enhance our innovation capabilities.
The report you are holding presents us with a framework to examine the innovation capabilities of
nations from multiple angles. To date, most attempts to measure innovation capabilities at
macroeconomic levels have tended to view innovation as a closed input/output exercise, within the
boundaries of firms and within nations. This report is significantly different in that it takes a broader
view of the innovation process. It takes the starting point that innovation is ultimately about creating
new value to potential users and then charts out the different routes that innovators may take towards
the creation of such value. More specifically, innovating organisations or countries may create new
value by accessing new knowledge that was initially produced elsewhere, or they may create new value
in their economies by anchoring and diffusing knowledge developed anywhere. Cities, regions and
countries can innovate and prosper in a variety of ways, not least by learning from and absorbing
innovations from elsewhere.
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Members of the GFCC represent diverse economies that vary immensely in terms of the size of their
population, level of economic development and industrial structures. Therefore, a comparison within
such a diverse group of economies can thus be both difficult and risky. Nevertheless, some important
messages come out of this report.
First, innovation capabilities differ from one country to another and cross-country comparisons
should serve as inputs into a more detailed analysis that takes into account the intricacies of every
economy. Second, the strength or weakness of an economy on any particular indicator or pillar does
not reflect upon the overall innovation capability of that economy. Third, an economy can have
strong innovation capabilities but may not be performing under its full potential. Finally, because
capacities to foster innovation take a long time to build, countries that are currently developing their
capacities could emerge as strong performers in a few years to come.
The ECC and COAD are pleased to have partnered with the Innovation and Policy Initiative at INSEAD
to produce such a timely and rich report. The analysis highlights areas of concern to policy-makers,
the business community and stakeholders in prosperity. We hope it brings us several steps closer to
realising the many paths to innovation so that we can reap the benefits of more innovation and
higher productivity, which in turn raise our economic performance and prosperity for this and future
generations.

Abdullah Lootah

Mohamed Omar Abdulla

Secretary General
Emirates Competitiveness Council

Undersecretary, Department of Economic
Development, Abu Dhabi
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Executive Summar y
Innovation is rarely pursued for its own sake; rather it has the ultimate objective of creating new socioeconomic value. The ability to innovate can thus be observed in systemic activities pursued to create new
socio-economic value. In this report, we adopt a framework that measures innovation capability via a set of
five key indicators: the abilities to access, anchor, diffuse, create and exploit knowledge. Economies can draw
on any combination of these to create new socio-economic value.
The report finds that the UAE has a mixed record on these five innovation capability pillars . On the one hand,
it shows a significant ability to access knowledge from around the world. This can be attributed to its adoption
of advanced information and communication technologies (ICT), and the presence of a strong cosmopolitan
talent pool and a host of international enterprises. Likewise, the UAE appears to enjoy a strong knowledgeanchoring ability assisted by a relatively investment-friendly environment and ease of doing business. With the
rapid development of its human capital, it also attains an excellent level in the diffusion of new knowledge,
skills and techniques in the economy. On the other, where the UAE still has room for improvement is in its
ability to create new knowledge and, to a lesser extent, in its ability to commercially exploit innovations.
Aware of the need for further improvement along these two dimensions, the government has launched
several initiatives to support entrepreneurs and build the environment required to encourage start-ups, such
as the Khalifa Fund for Enterprise Development in Abu Dhabi, the Mohammed Bin Rashid Establishment For
Young Business Leaders in Dubai as well as numerous initiatives to foster R&D and innovation.
This report compares eight select GFCC member countries along the five innovation capability pillars in terms
of their capacity, performance and efficacy. This is important because an economy can boast strong innovation
capabilities but may not be fully exploiting them. The countries concerned, namely Australia, Brazil, Egypt,
Russia, Saudi Arabia, South Korea, the UAE and the USA, offer a variety of models that perform differently due
to multiple factors, some of which are not limited to their innovation capacity such as location, the nature and
availability of resources, size of population and global integration.
The UAE, along with Australia, South Korea and the USA, leads the other featured GFCC countries in terms of
its capacity to access new knowledge from around the world. Despite this high access capacity, the
performance of resource-rich economies such as the UAE and Australia remains somewhat modest due to the
high share of natural resource commodities in their international trade.
In terms of the capability to anchor knowledge, the USA, Australia and the UAE emerge as the most attractive
destinations for foreign talent and foreign investments, both in terms of their potential capacity and actual
performance. It is worth mentioning that the UAE is particularly efficacious in this respect. While industrial
economies such as those of the USA, South Korea and Australia lead the rest of the pack in their ability to
diffuse knowledge to different parts of their economies, the resource-rich countries, with the exception of the
UAE and Saudi Arabia, still have room for improvement in this regard.
In terms of the capability to create new knowledge domestically, the USA remains the leader in output, with
other industrialised countries such as Australia and South Korea close behind. The USA is also clearly ahead in
terms of exploiting knowledge, with the UAE, Australia and South Korea catching up.
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The report identifies and differentiates between four types of economies that vary in their innovation capacity
and performance, as follows:
•

Economies with high capacity and high performance like the USA and South Korea, invest continuously
in capacity and reap the results in excellent performance.

•

Economies with high capacity and low performance, such as Australia and the UAE, invest significantly
in innovation capacity but to date have modest performance.

•

Economies with low capacity and high performance do not invest sufficiently in capacity but get
relatively good results.

•

Economies with both low capacity and low performance, e.g. Brazil, Russia and Egypt (but also to a
lesser extent Saudi Arabia) currently neither invest significantly in innovation capacity nor enjoy strong
performance.

The USA, the only country with visibly high capacity and performance, has an innovation-based economy that
encourages start-ups and has developed an advanced venture capital investment community. Russia and
Brazil, which belong to the fourth model, make up for their lack of capacity with revenues from exporting
natural resources. South Korea s low performance in relation to its high capacity, particularly when compared
to the USA, is probably explained by the strong role played by its multinationals in terms of creating value
chains overseas rather than concentrating their activities at home. In contrast, the UAE and to some extent
Saudi Arabia display high capacity/low performance levels for other reasons. Both countries have invested
heavily in creating an innovation capacity to fast-forward their innovation performance, especially among the
next generation. Nevertheless, it typically takes years to yield the full results of this capacity.
Finally, low capacity/performance in Egypt, Russia and Brazil may be attributed to a tapering in investment to
increasing their innovation capacity. Despite the indicators, these countries display a good level of efficacy.
Brazil has achieved a relatively strong performance compared to its capacity thanks to a significant local
market and integrated value chains.

The report concludes with a set of general policy guidelines:
•
•
•
•
•

Developing a knowledge- and innovation-rich economy requires a strong supportive infrastructure
that is capable of accessing the physical (including ICT) and financial capital to effectively create,
transfer and commercialise knowledge.
To produce a positive multiplier effect on government investment in R&D and other learning activities
such as education, it is vital that governments create the necessary networks within an economy,
linking the private sector, training institutions and in-between organisations.
Innovation policies should be both firm-oriented (e.g. business support and advice, risk capital, loans
and subsidies, etc.) and innovation system-oriented, e.g. network building and brokering through
cluster development and other system-enhancing interventions.
Policies designed to facilitate innovation-based development should pay close attention to countryspecific conditions that influence the interactions between the various stakeholders in knowledgecreation/value-creation activities.
Finally, the focus of these policies should be the establishment of an environment conducive to new
value creation and thus should be thought of as intermediate policies rather than objectives on their
own.
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Brazil
Egypt
Russia
Saudi Arabia
South Korea
United Arab Emirates
United States of America

D is cla im e r
This report has been commissioned by the ECC and the COAD. The content of this report reflects the
views of the sole author (INSEAD Innovation and Policy Initiative), who is responsible for the facts and
the accuracy of the data presented herein. The views and information presented herein do not
necessarily reflect the views and policy of the Minister of State Office - ECC and the Department of
Economic Development-Abu Dhabi, the COAD nor does the mention of trade names, products,
curricula, references, approaches, or organisations imply endorsements by them. ECC and COAD are
not responsible for controlling or guaranteeing the accuracy, relevance or completeness of the data and
information mentioned in the report. This report does not constitute a regulation, standard, or
specifications. It only includes information considered essential to the objective of the report.
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1
Introduction
Notions of national competitiveness and a nation s innovation capabilities are closely linked.
Competitiveness is considered to be an outcome of a country's ability to innovate in order to achieve,
or maintain, an advantage over competing nations in a number of key industrial sectors (Porter,
1990). While, in the short run, countries can resolve to take actions that result in a false form of
competitiveness
such as currency devaluation, subsidies and protectionism
to be truly
competitive, a nation must have the ability to sustain economic growth based on innovation in a
highly competitive and global environment.
Economies increasingly compete on the basis of product differentiation, of which innovation is a
key driver. Successful innovation yields new products, goods and services that are superior in
terms of utility, quality and price. Innovation can also take the form of new production and
delivery processes and organisational structures that lead to improved quality and/or increased
efficiency, and ultimately higher profit margins and perhaps new profit streams.
Innovation also has social implications for the competitiveness of an economy. The innovation
process is largely interactive, involves intensive learning, and is embedded in various social and
business networks. Innovations, as they emerge, generate positive spillovers throughout the
entire value chains that produce them, creating further opportunities to improve
competitiveness across an economy.
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Economies increasingly
compete on the basis of
product differentiation, of
which innovation is a key
driver.

Many governments are focused on bolstering
innovation, particularly in innovation-based
economies, where competitiveness is seen as
the result of a process that converts knowledge
into economic value, generates better utilities
for citizens, and subsequently improves their
welfare
(Huggins
and
Izushi,
2009).
Understanding this, they choose to take the
high road by achieving high levels of
innovation, growth and social welfare, rather
than the low road by lowering the cost of
labour, land or capital (Malecki, 2004).
The centrality of innovation to competitiveness
in modern era has gained support from socalled New Growth Theory , with seminal
contributions by the American economist Paul
Romer (1986, 1990). Romer stresses that
knowledge is a key driver of productivity and
economic growth, thereby departing from the
traditional emphasis on the accumulation of
physical capital. In this regard, knowledge
refers to the cumulative stock of information
and skills involved in connecting new ideas with
commercial values, developing new products
and processes, and therefore doing business in
a new way. This may be called knowledge for
innovation or innovative knowledge .

The ability to ensure that knowledge, generated
internally or externally, adds value to depends
on how firms and other organisations are linked
through business, academic and social
networks (Mahroum et al., 2008). With this in
mind, innovation scholars have come to view
the knowledge-based economy as a systemic
interlinked network of components that
facilitates and spurs innovations (Freeman,
1987; Lundvall, 1992). In this sense, the
economy itself acts as an organisational form of
co-ordination by facilitating knowledge flow
and new knowledge creation. Competition
between countries becomes more about their
ability to mobilise knowledge and technological
skills in order to create new economic value
(ibid.).
Not surprisingly, with innovation and
competitiveness closely linked in the minds of
policy-makers, innovation has become a central
policy priority around the world. Indeed, it now
constitutes an essential component of national
economic competitiveness strategies. Around
the world, ministries, departments and offices
have sprung to support the study,
incorporation, implementation and evaluation
of innovation. To illustrate how important and
interlinked innovation policy is with various
economic aspects and national priorities,
consider the following ministries that have
been established: Brazil s Ministry of Science,
Technology and Innovation; Switzerland s
Ministry of Scientific Research and Innovation;
New Zealand s Ministry of Business, Innovation
and Employment; Ontario s Ministry of
Economic Development and Innovation; the
Ministerial Department for Business, Innovation
and Skills in the United Kingdom (UK); and the
Abu
Dhabi s
Technology
Development
Committee in the UAE.
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Other organisations such as the Council on
Competitiveness in the USA and Japan have a
strong focus on innovation-related activities.
Emerging economies, such as China, have also
put an emphasis on innovation in order to
ensure that they remain competitive in the long
run. By 2015, China intends to spend on R&D an
amount equal to 2.2% of its GDP, placing it
close to the OECD average. In resource-rich
economies, such as the UAE, there is a greater
focus on economic diversification through
innovation and knowledge in order to broaden
their economy beyond their natural resourcebased sectors.

Measuring the Return on Innovation
Investment
Public spending almost always gives rise to the
need to measure performance. With billions of
euros and dollars allocated to public schemes
supporting innovation, governments insist on
accompanying performance indicators. As a
result, several innovation indices have been
established in the last decade, most notably the
European Innovation Scoreboard, the OECD STI
Outlook and the UK Innovation Index. In
academia, a pioneering contribution has been
made by eLab at INSEAD, in the form of a
Global Innovation Index (GII), which compares
141 countries along seven dimensions. The five
input pillars are institutions, human capital and
research, infrastructure, market sophistication
and business sophistication. The two output
pillars are scientific (knowledge and technology)
and creative outputs. While many of the above
composite indices are based on similar
databases, the final rankings continue to differ
depending on the index used.
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Innovation has become a
central policy priority around
the world as it now constitutes
an essential component of
national economic
competitiveness strategies.

In this report, we deploy the Absorptive
Capacity/Development
Capacity
(ACDC)
framework to measure innovation at the
macro-economic level (NESTA, 2008), using the
systemic nature of modern economies as a
starting point. In economies that are
increasingly organised as innovation systems, it
is essential that innovation capabilities are
understood and measured as part of a wider
process linking new knowledge creation with
learning
and
value-creation
activities.
Innovation, whether it is undertaken internally
or externally, is a complex process which often
involves knowledge flows between firms and
other actors, and hence requires knowledge
absorption and learning. The innovation-value
creation process is viewed as systemic, i.e.
firms do not innovate in isolation but do so
through a complex set of interactions with
external actors (Chesbrough, 2003; Kline and
Rosenberg, 1986; Rothwell, 1994).
This nuanced understanding of innovation
underpins the measurement approach used in
this report, whereby innovation is driven by
five key capabilities, which collectively or
individually result in value creation: the
capability to access, anchor, diffuse, create and
exploit knowledge. In the next section, we
elaborate further on these five capabilities.

2
Innovation Indicators for Policy
There is a growing tendency to go beyond single figure indices when communicating innovation
indicators for policy-makers. Reporting the overall comparative performance of an economy along a
composite of many different factors does not always provide sufficient insights for policy-makers to
assess and react to this intelligence in an effective way. For example, higher performance in terms of
tertiary enrolment in one country does not necessarily mean that it has an advantage over others
with a lower enrolment rate. Likewise, a country that is a leader in scientific output measured in
terms of scientific publications does not indicate it has an advantage in terms of its overall innovation
output. The industrial structures of economies, the peculiarities of their local innovation systems, and
their overall level of economic development necessitate a more nuanced reading of the innovation
indicators across countries. Hence, it is important that the concept of innovation capability is
deconstructed at the functional level.
This report does exactly that. It offers a nuanced framework for generating innovation indicators
for policy use based on the AC/DC model developed at NESTA (Mahroum et al., 2008). It
provides statistical information at the level of five key functions that collectively comprise the
total innovation capacity of an economy. The AC/DC framework assumes that variation in
capabilities across countries does not necessarily translate into variation in performance, since the
relevance of single capabilities for the innovation performance differs between countries. The
efficacy of economies in generating innovation is derived from their capability to translate inputs into
outputs at the level of individual functions. The efficacy of countries is measured in terms of their
capability to benefit from the inputs they make into five key functions, namely, the capacity to
access, anchor, diffuse, create and exploit knowledge.
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Box 1: The AC/DC Model

The AC/DC acronym is typically used to distinguish electrical currents (Alternating Current and
Direct Current). The AC/DC model of innovation distinguishes between five functions that
assist in the innovation-by-adoption process through Absorptive Capacity (AC) and
Development Capacity (DC). As shown in the figure above, three of the functions are related
to AC and two are related to DC. In electrical terms, the Direct Current (DC) flows in the same
direction with an increasing or decreasing order, whilst the Alternating Current (AC) flows one
way, then the other way, continually reversing its direction. The same applies to the AC/DC
model of innovation. The key contribution of this model is that it brings a departure from the
conventional view in which functions of knowledge creation and exploitation are regarded as
the start and finish points.
The AC/DC model offers policy-makers a conceptual framework that takes problem solving
and value creation through learning, adoption and adaptation as its core framework of
analysis and measurement.
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3
The Five Pillars of
Innovation Capabilities
This report uses the Innovation Efficacy Index (IEI) to both track various economies capacities to
innovate and measure their actual performance. The five pillars of innovation capability are
based on the aforementioned AC/DC framework, which identifies five key capabilities that make
innovation systems function effectively: accessing, anchoring, diffusing, creating and exploiting
knowledge. The capacity to execute these five functions (described in the diagram below) is the
key factor that varies across countries.

Accessing

• The ability to connect and link to international
networks of knowledge and innovation.

Anchoring

• The ability to identify and domesticate external
knowlege sources e.g. people, institutions and firms.

Diffusion

• The collective ability of a place to adapt and assimilate
new innovations, practices and technologies and spread
them in the economy.

Creation

• The ability to generate new knowledge. There is a
general perception of a strong and direct link between
knowledge creation and value creation.

Exploitation

• The ability to mobilise and exploit new knowledge for
social and commercial purposes. Without this,
economies cannot benefit from new knowledge and
innovation produced locally/internationally.
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Accessing is the ability to connect and link to
international networks of knowledge and
innovation. Countries vary in their capacity to
access knowledge, expertise and skills for the
development of specific products and services
upon which local value creation is dependent.
National access capacity is acquired through
private and public investment in connectivity
infrastructure and legal frameworks that
facilitate knowledge transfer through trade and
investment. These investments into fostering
accessibility, especially cross-border connectivity,
result in an economic performance that reflects
robust international activities such as trade,
foreign investment, integration in global value
chains, and hosting branches of firms with global
networks.
Anchoring is the ability to identify and
domesticate external knowledge sources.
Countries may be strong in accessing needed
knowledge, technology and skills from overseas,
but display weaknesses in attracting and
retaining such resources. Conversely, some
countries may be lacking in their international
outreach but compensate for it by putting in
place incentives to attract and retain a constant
flow of knowledge resources. Such incentives
vary from bureaucratic procedures that facilitate
business development to government regulation
and policy.
1

1

Anchoring incentives include a reduction in
the time required to start a business, the
efficiency of government agencies in
implementing policies that permit and
promote private sector development, and
legal protection for investors. These are
expected to translate into a strong
performance in attracting and domesticating
outside knowledge resources such as foreign
direct investment (FDI), skilled migrant labour
and knowledge clustering.
Diffusion is the collective ability to adapt
and assimilate new innovations, practices and
technologies and spread them throughout the
economy and its various sectors. Countries
may have a strong ability to access and
anchor knowledge, technology, skills and
expertise from external sources, yet fail to
disseminate them widely. For example, in
China, FDI contributed to the growth of the
coastal regions due to the availability of local
absorptive capacity, but this did not extend to
inland regions (Fu, 2008). Hence diffusion
capacity is crucial for bridging the gap
between the knowledge rich and the
knowledge poor .
Creation is the ability to generate new
knowledge.1 Most advanced economies
invest significantly in developing their
capacity to generate new knowledge. Indeed,
the perception of the existence of a direct link
between knowledge creation and value
creation is well enshrined in public policy

The analytical utility of this pillar is somewhat hampered due to limited data availability. Initially many more
indicators were included, but in order to ensure countries were comparable, the pillar only utilises indicators which
were available for all eight countries for the most recent year. In addition, it should be noted that the IEI is based on
both hard (e.g. expenditure on R&D) and soft data (such as those based on the WEF s executive opinion surveys).
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circles. This belief results in investments in such factors as R&D,
university research and training, as well as in strong intellectual
property (IP) regimes.2
Exploitation is the ability to mobilise and exploit new knowledge for
social and commercial purposes. Without it, economies cannot benefit
from any new knowledge or innovation produced locally or
internationally, and run the risk of losing talent, firms, investors and
ideas to other locations that are better equipped to take advantage of
them. Exploitation capacity is enhanced by the availability of venture
capital, equity markets, government support and high-quality training
institutions. Such factors lead to increased value-added in the
economy and will eventually translate into higher living standards.
Problems related to innovation can be solved using the functions of
any of these five capabilities. An effective and efficient innovation
environment provides all of the functional capabilities listed above.
The IEI develops indicators to measure the capacity and effectiveness
of the innovation environment across all five capabilities. Missing data
on some indicators for some of the GFCC countries, especially in the
creation pillar, has led to the exclusion of such indicators. A full list of
indicators for each pillar is included in Appendix 1. A high or low score
on a given indicator is not simply good or bad per se. Rather, it can
indicate consistency with policy objectives and can be used to track
the success of policy targets. Accordingly, a high score on an area of
policy priority is a positive indicator, while a low score in a non-priority
area is a neutral indicator.

2
1F

2

In reality, knowledge creation is a highly costly and risky activity. To mitigate both the costs and
the risks, new knowledge can also be created by combining existing knowledge in new ways or by
finding new applications for the same knowledge (Asheim et al., 2005). In addition, different sectors
rely on different sources of innovation. For example, in manufacturing intensive industries innovations
arise from the factory floor, while in textiles innovations tend to come from suppliers. On the other
hand, in pharmaceuticals and chemicals innovations are driven by science. Hence there are many
sources of technical change which can benefit firms (Pavitt, 1984).
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Table 1: Capacity and Performance Indicators for the Five IEI (Innovation Efficacy Index) Pillars

Pillar

ACCESS

Capacity Indicators

Performance Indicators

Internet Users per 100 people

Value Chain Presence

Total Broadband per 100 people

Breadth of International Markets

Extent of Business Internet Use
Prevalence of Trade Barriers
Infrastructure

ANCHOR

Days for Starting a Business

Presence of Clusters

Number of Procedures

FDI Technology Transfer

Political Stability

Inward FDI

Regulatory Quality

Foreign Born Immigrants

Protecting Investors
Foreign Ownership Restrictions

DIFFUSION

Literacy Rates

Firm Level Technology Adoption

Quality of Education System

Technology Awareness

Availability of Scientists and Engineers

Production Process Sophistication

Extent of Staff Training

ICT Goods Imports

E-participation Index
Gross Capital Formation
Quality of R&D Institutions
Intellectual Property Protection, including
CREATION

anti-counterfeit measures

Scientific Publications per capita
Patent Filings per capita

Gross Domestic Expenditure on R&D
(GERD)

EXPLOITATION

Venture Capital Availability

GDP per capita

Quality of Management Schools

Service Exports

Local Equity Market Access

Industry Value Added

Government Procurement of Advanced
Technology Products
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Service Value Added

4
The UAE s Innovation Readiness
4.1 The UAE s Capacity to Access Knowledge
The UAE boasts a very strong capacity to access the resources it needs for innovation. This is
reflected by the presence of advanced information and communication technology (ICT)
infrastructure, a culture of ICT use, and a supportive regulatory framework that encourages
international business and trade. These factors support the UAE s so-called Accessing Capacity
and enable the country to link to international networks of knowledge and innovation, as well as
to advanced markets. In this respect, the UAE is ranked 20th internationally and 3rd among the
GFCC countries (see Figure 1). According to the 2012 GII rankings, the UAE is ranked 37th
internationally in total innovation.

Figure 1: Capacity to Access Knowledge: Cross-GFCC Comparison
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The capacity to access international sources of expertise and knowledge, including knowledge of
markets and trade partners, is vital. Countries vary in their capacity to identify, recognise and tap
sources of knowledge, expertise and skills for the development of specific products and services,
upon which local value creation is dependent. Private and public investments in connectivity
infrastructure, a multilingual workforce and the presence of legal and regulatory frameworks
facilitating knowledge transfer through trade and investment are essential components of the UAE s
accessing capacity, and a prerequisite for a strong innovation capability.

4.2 The UAE s Capacity to Anchor Value Creation Activities
The UAE has demonstrated a relatively strong anchoring capability despite its fairly young economy.
While it is ranked 62nd internationally, it ranks 4th among the GFCC (see Figure 2).
Anchoring is an important indicator of how well a country is engaged in two-way flows of learning
and investment. The UAE boasts favourable attributes such as reduced time and procedures for
starting a business; efficient government agencies that permit and promote private sector
development; and the strength of laws providing investor protection, as well as a visa system that
facilitates the inflow of necessary skills from overseas.

Figure 2: Capacity to Anchor Knowledge: Cross-GFCC Comparison
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Anchoring capacity is a good indicator of the
country s potential to use international resources
to create value domestically. Research on foreign
direct investment and multinational enterprises
consistently confirms the importance of these
factors in the upgrading of domestic innovative
capabilities (Lall and Urata, 2003). However,
various studies have cautioned that the extent and
significance of learning from foreign investments
and anchored enterprises are very much
dependent on the strength of the absorptive
capacity of the receiving economy (see Girma and
Gorg, 2002; Pack and Saggi, 2001). The UAE s
performance in this regard over the last decade
has been remarkable. It has been a magnet and an
anchor for numerous innovation-supporting
organisations, from multinationals to foreign
hospitals and international higher education
institutions. For example, 80 per cent of Fortune
500 companies have the UAE as their regional
headquarters (KPMG, 2008).
With every successful anchoring project, the UAE
has also attracted international talent to become
one of the most desirable countries in which to
work and live. Both Abu Dhabi and Dubai are
regularly voted the top Middle East destinations
for talent from around the world (Gulf Talent,
2012). In a recent survey, the UAE was voted as
the most preferred country model for Arab youths
in the Arab World (Asdaa, 2012). Maintaining an
inviting and stable business environment in the
long run would definitely continue to both attract
foreign investors and encourage entrepreneurship
in the country.

80 per cent of Fortune 500
companies have the UAE as
their regional headquarters.

Box 2: UAE Anchoring
Cities
According to the Global Destinations Cities
Index, cities in the UAE are some of the most
rapidly growing in the world. The index looks
at the global economy from the perspective of
connectivity between cities, particularly in
terms of international air travel and crossborder spending. The index has been
developed with the aim of advancing our
understanding of the dynamic flow of global
commerce.
In 2012, Abu Dhabi was ranked 4th in the
Middle East and North Africa (MENA) region,
with a visitor growth rate of 17.9% over 2011.
The growth rate of the capital of the UAE
outperformed New York by 3.5 folds, and
outperforms other world-class destinations
such as Istanbul, Singapore and Toronto.
Dubai was the 6th most highly growing
destination city in the world, and 1st in the
MENA region, with international visitors
growing by 15.3% from 2011.
Visitors to Dubai are expected to spend USD
8.8 billion in 2012, which represents a rise of
18.5% on 2011. In Abu Dhabi, international
visitor spending is USD 2.6 billion in 2012, a
20.7% increase compared with 2011.
Source: Hedrick-Wong (2012).
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4.3 The UAE s Capabilities in
Diffusing Knowledge
For an economy to fully benefit from the
strengths of its accessing and anchoring
capabilities, it needs a population and a
workforce that are well educated and highly
skilled. These are essential preconditions for
the spread of learning from accessing and
anchoring activities. The alternative is a
situation that resembles high-tech centres in
India such as Bangalore and Pune, where global
players in IT have failed to translate their
benefits to the wider local economy primarily
due to a weak local learning capability.

Diffusion capacity facilitates the spread of valuecreation activities using innovation. The UAE has
made great strides in this area, especially if one
compares current education attainment levels
with those of previous generations (see Figure
3).
Investment in education has also helped close
the gender gap as well as the gap between
urban and rural areas. For example, as a result
of the educational opportunities offered
recently to Emirati women in the Emirate of Abu
Dhabi, the ratio of female to male students, up
to the secondary stage, increased from 95% in
the academic year 2000/2001 to 98.7% in
2009/2010 (SCAD, 2011). These levels have
been accompanied by an improvement in the
quality of the education and training on offer.

Figure 3: Tertiary School Enrolment in the UAE (% gross)
Source: World Bank Development Indicators - data was estimated for the period 1994-1998.
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Another area in which the UAE has achieved
remarkable success, compared to other GFCC
member countries, is the level of technology
adoption. This has been acknowledged in the
Global
Information
Technology
Report
published annually by the World Economic
Forum and INSEAD. In the latest issue (2012),
the UAE was ranked 30th in the Networked
Readiness Index, which measures the degree to
which economies across the world leverage ICT
for enhanced competitiveness. This positive
result is largely attributable to a strong
commitment on the part of the UAE
Government to developing a world-class ICT
infrastructure.

Box 3: Initiatives in the
UAE to Promote
Technology Adoption
Takamul is an initiative launched by the
Technology Development Committee (TDC), in
the emirate of Abu Dhabi, to provide support
for companies and individuals seeking to file
patents. Through the Takamul Initiative, the
government of Abu Dhabi aims to create
awareness of IP rights and to provide legal and
financial support for international patent
filings.
Another example is the Smart Learning
Initiative, a USD 272m programme to improve
technology across all schools in the UAE. The
ultimate aim is to create a new learning
environment in schools by introducing smart
classes and equipping every student with a
tablet PC and classrooms with high-speed 4G
networks (Sambidge, 2012).
The ICT Fund, a programme under the
Telecommunications Regulatory Authority
(TRA), provides funding and advisory services
to companies, organisations and individuals to
advance the UAE s ICT sector. It also provides
business incubation services to support the
development of early stage start-ups and R&D
projects. The Fund also aims to improve
linkages with academia by strengthening
existing institutions and establishing new
educational institutions.
These initiatives help to boost creation
performance in the UAE by reducing the risk
involved in creating innovation, and creating
sufficient momentum to ensure these
innovations are accepted.
Sources: TDC and ICT Fund websites.
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4.4 The UAE s Capabilities in New Knowledge Creation

Figure 4: Capacity and Performance to Create Knowledge: Cross-GFCC Comparison
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The ECC indicates that, in the last five years,
the number of registered UAE patents has
almost doubled. According to the latest data
provided by the World Intellectual Property
Organisation (2012), the UAE now generates
the highest number of patents per capita in
the Gulf Cooperation Council (GCC) region.
This largely attributable to increased
spending on R&D and the launch of
initiatives such as the UAE Offset
Programme (subsequently the UAE S
Industrial Development Programme). Such
efforts are an integral part of the UAE s
future development, as expressed in the
national strategic policy of Vision 2021.
Consequently, the UAE s capacity to produce
scientific and technological output has
increased dramatically in recent years, as
reflected by the rise in the number of local
and foreign scientists and researchers
working in the country.

According
to
the
latest
Global
Competitiveness Report, the UAE is ranked
15th internationally in terms of the
availability of scientists and engineers
(World Economic Forum, 2012). There has
also been an increase in the number of
programmes, funds and awards geared
towards
scientific and technological
activities. Examples of research and
innovation awards that reward top-quality
talent include the Young Emirati Innovators
Prize, the Patent Filing Award, the
University-Industry Research Collaboration
and the Zayed Future Energy Prize. The latter
offers a USD 4m prize the world's largest
award for innovation in the development of
sustainable energy solutions.

Amongst the GFCC countries considered in this
report, the UAE is ranked 4th in terms of its
existing capacity to create new knowledge. The
UAE has witnessed the mushrooming of
institutes of higher education over the last
decade, some of which have a strong research
component. Growing from only nine universities
in 2000, the UAE is now home to more than
seventy-five universities and institutions of
higher education. As is the case with all
countries, however, the UAE cannot afford to
specialise across all scientific fields. Most its
research and scientific activities have
concentrated on key and strategic pockets of
science and technology (S&T), such as renewable
energy and health sciences (see Boxes 4 and 5).

Box 4: Masdar Institute,
UAE
The Masdar Initiative, launched in 2006 by the
Abu Dhabi Government, is an ambitious
undertaking to transform the emirate s oil
wealth into renewable energy innovation and
clean energy leadership. The Masdar Institute,
a part of this initiative, is the region s first
research-oriented graduate university with an
explicit focus on sustainable energy studies.
The Institute was established through close
collaboration with the Massachusetts Institute
of Technology (MIT).
Offering Masters and Ph.D. programmes, the
Masdar Institute aspires to become a worldclass university dedicated to the pursuit of
scientific breakthroughs and real-world
solutions to issues pertaining to clean energy
technologies. To date, it has successfully
recruited over sixty world-class academics and
top-tier researchers. By 2018, it aspires to host
up to 800 graduate students, mostly UAE
nationals, along with 200 academic staff.
Students enrolled at the Institute receive a
generous scholarship whereby they are
employed as research assistants during their
studies. As part of their graduate courses, they
are encouraged to publish in academic
journals. Such a strong emphasis on research is
expected to boost the national standing in
terms of scientific output.
Source: Masdar Institute website.
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As the number of skilled workers increases in the labour force and the average educational
qualifications of individual workers rise, UAE firms will be able to assign a growing proportion
of their employees to knowledge-creating tasks. This trend has been observed historically,
for example, in the USA, where in 1950 only 25 out of 10,000 workers were engaged in R&D,
by 1999 there were 91 R&D scientists and engineers for every 10,000 workers (National
Science Foundation, 2003).

Box 5: Medical Innovations in the UAE
Dr. Samih Tarabichi moved his practice from Tampa, Florida to the American Hospital in
Dubai. This decision might have seemed counter-intuitive as there was no demand for joint
replacement surgery in the region. However, Dr. Tarabichi now expects to carry out more than
700 surgeries a year, making him one of the busiest joint replacement specialists in the world.
Deep knee flexion is an important concern for Muslim and Arabic patients as many daily
activities involve flexing the knee to its maximum extant. Most artificial knees bend a
maximum of 120 degrees; however, Dr. Tarabichi, in collaboration with Zimmer, an American
manufacturer of orthopaedic products, has developed a knee implant that can bend as much
as 150 degrees. In addition, conventional artificial knees usually come in standardised sizes
(small, medium and large). Dr. Tarabichi, observed that Muslim and Arabic knees were
structurally different from those in the West. With his input, Zimmer is developing 36
different sized joint replacements.
This example illustrates the importance of immigrants to accessing and creating innovations in
the country. Furthermore, proximity to Dubai s Healthcare City has helped to create
international recognition and demand to sustain the practice.
Source: Reagan (2010).

26

4.5 The UAE s Capacity to
Generate New Economic Value
One major challenge facing governments and
companies around the world is the valorisation
of knowledge. Sweden and Finland, for
example, are among top investors in scientific
research and industrial R&D, but their
investments do not necessarily translate into
higher economic growth and GDP (PRO INNOV
Europe, 2009; OECD, 2011). A number of
constraints on knowledge valorisation are often
cited, notably the lack of an entrepreneurial
culture, a weak Venture Capital (VC) base and a
punitive insolvency law, among others (Allman
et al., 2011).
The UAE, on the whole, performs above
average in its ability to exploit resources for the
creation of new value. Two areas in which the
UAE excels are the effective use of skilled
international talent and government financial
support for S&T activities.

VC activity has been increasing in the UAE,
despite the facts that its business environment
is a relatively young one, and that some
businesses tend to be large family-owned firms,
which are less likely to seek investments from
VC firms.
Other factors that have traditionally limited the
supply and demand of VC activity in the region
are constraints on foreign ownership in certain
sectors, and the absence of preference shares
frequently used in western VC finance (Gulf
Venture Capital Association and KPMG, 2006).
Therefore, compared to other asset classes of
private equity and buy-outs, VC remains a less
popular funding option in the UAE (MENA
Private Equity Association, 2011). Figure 5
shows the results of a recent survey conducted
among investment professionals in the Middle
East region.

Figure 5: Investment Profiles in the Middle East Region (Morales et al., 2010)
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Box 6: DUBAL

Box 7: RAK Ceramics

DUBAL (Dubai Aluminium Company) is one of the
fastest growing aluminium production facilities in
the world, serving more than 300 customers from
50 countries. Capacity at the plant has expanded
more than sevenfold over the past 30 years.

Located in Ras Al-Khaimah - a northern UAE
emirate - RAK Ceramics is a USD 1 billion global
conglomerate that supplies ceramic tiles to
over 160 countries. It is officially recognised as
the world s largest ceramic tile manufacturer,
with a global production output of 117 million
square meters. It holds over a quarter of the
sanitary-ware market and about one third of
the ceramics market in Bangladesh.

DUBAL has a dedicated Technology Development
and Transfer Department, which improves
technology and production processes. The
department is focused on developing reduction
cell technologies that improve productivity,
capacity and efficiency while maintaining the
highest standards of environmental conservation.
The Transfer Department licenses the company s
technology and also provides engineering and
operational documentation, start-up support and
operations, training and skills development, as
well as technical support from DUBAL.
The DUBAL Suggestion Scheme offers a valuable
platform for leveraging the knowledge, experience
and creative thinking of employees on a daily
basis. DUBAL employees at non-supervisory level
submitted 32,435 ideas to the scheme during
2011, of which 20,515 were implemented and
recognised. These resulted in audited savings of
AED 5.7 million in 2008, rising to AED 133 million
in 2011. Many of DUBAL s milestones in
productivity are attributed to continual input from
ground-level staff.

RAK Ceramics bucked global recession trends
by expanding production turnover by 10% in
2009. It achieved this by entering new
segments through its innovative products. For
example, RAK Slim is an eco-friendly tile that
has tremendous energy-saving features with
strong break-resistance and easy installation. It
also utilises less space, reaffirming RAK
Ceramics penchant for responsible innovation.
Another example is RAK Antimicrobial, the
world s first ceramic tile to reduce microbial
contamination and contribute to a healthy
environment. To support the development of
these innovative products, RAK Ceramics has
agreements with designers and laboratories in
Italy and Spain.
RAK Ceramics is also a founding member of
Emirates Green Building Council, which
supports the development of sustainable
buildings in the UAE.

Source: DUBAL website.
Source: RAK website.
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4.6 Supporting Entrepreneurs
in the UAE
Encouraging entrepreneurs is a main plank for the UAE, and is
well recorded in Abu Dhabi and Dubai. The work has recently
been undertaken by government agencies to improve the
climate for small businesses. Moreover, many banks in the UAE
now have dedicated centres for Small and Medium-sized
Enterprises (SMEs) and offer special loan packages.

The UAE
Government has
many initiatives
aimed at
supporting
entrepreneurs.

Government initiatives aimed at supporting entrepreneurs
include the Khalifa Fund for Enterprise Development in Abu
Dhabi and the Mohammed Bin Rashid Establishment for Young
Business Leaders in Dubai. The latter maintains a fund of AED
700 million, while the former is valued at more than AED 546
million. The Mohammed Bin Rashid Establishment for Young
Business Leaders offers office space, administration, incubation
facilities, funding and training for Emirati businesses. In addition,
through the government procurement programme, all
government departments must channel at least 5% of their
annual procurement activities through companies registered
with the Mohammed Bin Rashid Establishment for Young
Business Leaders.
As well as various funding, training and support services, the
Khalifa Fund for Enterprise Development offers a range of
programmes that combine entrepreneurship and social
development. For example, certain public programmes aim to
rehabilitate prison inmates, providing them with an opportunity
to enter the business sector and be reintegrated into society.
Other programmes aim to preserve the local heritage (Dubai
SME, 2012; Khalifa Fund for Enterprise Development, 2012).
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Figure 6: Business Start-up Activity in the UAE by Emirate (Source: McCrohan et al., 2009)

There is a wide range of sector-specific financial support available across the UAE. For example,
Twofour54 serves as a fund, incubator and production facility aimed at making Abu Dhabi the
centre of content creation across various media platforms. MBC Ventures is a media-specific VC
fund set up by the MBC group. With a regional office in Dubai, N2V is a Saudi fund which makes
investments in web and mobile ventures, while Intel Capital makes investments in technology startups (Flanagan and Jones, 2012). However, the UAE still has room for improvement in the area of
knowledge-intensive ventures and technopreneurship . The Emirate of Dubai has traditionally
been associated with entrepreneurial activities, and the rest of the country is beginning to catch up
(as shown in Figure 6 above).
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5
Innovation Capabilities in Select
GFCC Member Countries
Members of the GFCC reflect diverse economies
that vary immensely in terms of size of
population, level of economic development and
industrial structures. Comparisons between them
can therefore be difficult and risky. For example,
while Australia needs to make greater
investments in enhancing its knowledge accessing
and anchoring capabilities due to the tyranny of
distance , the USA derives superiority in both
regards due to its sheer size and its central role in
the world economy. Likewise, natural resourcedriven economies such as Brazil and Russia with
traditionally strong industrial sectors face a
different set of challenges from newly
industrialising economies such as Saudi Arabia and
the UAE. Brazil and Russia might find it more
important to upgrade and enhance their local
creation capacity, while Saudi and UAE would
arguably reap more benefits from efforts aimed at
improving their accessing, anchoring and diffusion
capabilities.
The disparity between the eight countries
examined in this report is very visible in the
INSEAD Global Innovation Index (GII). For
example, one GFCC country, the USA, ranks 10th
among 141 economies in terms of its total
innovation capabilities, while another, Egypt,
ranks 103. South Korea and Australia rank 21st and
23rd respectively, while Russia and Brazil rank 51st
and 58th.

Table 2: The Select GFCC Members on the Global
Innovation Index (GII)
GFCC Member
Country
Australia
Brazil
Egypt
Russia
Saudi Arabia
South Korea
UAE
USA

GII Ranks (2012)
23
58
103
51
48
21
37
10

Against this background, the next section
provides snapshots of the performance of
these different economies on the AC/DC
scale. Hence, countries that rank low or high
on any particular pillar are not automatically
classified as displaying good or bad
performance. Instead, the performance and
the ranking inferred are used as information
inputs into the overall analysis of the
innovation capability of an economy. The
space and scope of this report, however, do
not permit a detailed examination of the
individual countries. It presents an analysis
of the big picture as generated by the
different rankings along the five pillars.
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5.1 Knowledge Accessing Capabilities in
the Select GFCC Member Countries
Today s firms innovate to compete and sell their
products and services in international markets. The
ability to source critical knowledge from
international sources is increasingly vital to the
competitiveness of firms and their respective
economies. Thus both participation and integration
in global value chains as well as penetration of
international markets have become the hallmarks of
a competitive economy. For example, a recent OECD
study of global value chains found that Countries
that are increasing their world market shares seem
to be relatively more successful (in terms of their
pure competitiveness) in exporting intermediate
goods
compared to consumption goods
(Beltramello et al., 2012: 25).
The breadth of international markets is another
indicator of a strong innovation capability. A country
can grow its exports both in terms of volume and/or
value to existing trade partners, benefitting from the
trust and insight gained from an existing
relationship. It can also grow its exports through the
penetration of new markets and by exporting to new
partners through innovation (Liapis, 2009). It is the
latter type of export growth that yields greater
returns, and is the means through which countries
are continuously looking for new ways to grow.
We therefore use value chain presence and
breadth of international markets as two main
indicators of the demonstrated capability of an
economy to access and participate in global markets.
A high performance in this regard is a manifestation
that an economy has good channels of knowledge
transfer and learning through its integration in
international markets. To this end, in a modern
economy ICT connectivity is an important accessing
tool, due to its cost effectiveness and ease of use.
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We use three indicators to measure the extent
of ICT connectivity: the number of Internet
users; broadband users per 100 people; and
the extent of business Internet use. We find
USA, South Korea, Australia and the UAE
perform consistently well across all three ICT
indicators, while Saudi Arabia, Egypt, Brazil
and Russia show a more modest performance.
Infrastructure is another important capacity
indicator of the potential accessing capabilities
of an economy. This indicator is inferred from
the opinions of business leaders with regard to
the following: quality of roads, quality of rail
road infrastructure,
quality
of port
infrastructure, quality of air transport
infrastructure, airline seat kilometres, quality
of electricity supply, telephone lines, and
mobile subscriptions (World Economic Forum,
2012).
A country with a weak transport, telephone
and/or power infrastructure subjects its
people and businesses to greater challenges in
gaining access to international markets as well
as sources of knowledge. The UAE, USA, South
Korea and Saudi Arabia perform better on the
infrastructure indicator than the remaining
countries in our sample.

USA, South Korea, Australia and
the UAE perform consistently
well across all three ICT
indicators.

Table 3: Capacity and Performance Indicators for
Accessing Knowledge
Access Capacity
Indicators
• Internet Users per
100 people
• Total Broadband per
100 people
• Extent of Business
Internet Use
• Prevalence of Trade
Barriers
• Infrastructure

Access Performance
Indicators
• Value Chain Presence
•

Breadth of
International markets

Another indicator used is trade barriers. Countries
with higher trade barriers often subject their
businesses to reciprocal treatment by other
countries. Higher trade barriers may also impede
inflows of new knowledge and information that
often accompany trade activities. In our sample,
Brazil, Egypt, South Korea and Russia have higherthan- average trade barriers, which may mean
that their local firms as well as consumers are
more constrained in terms of accessibility to new
technologies and technical expertise.

Despite the implications underlying these
indicators, when it comes to the overall
efficacy of access, i.e. looking at capacity and
performance together, the picture looks
slightly different. While Australia and the UAE
perform well in terms of capacity, they are
much less efficacious when it comes to
innovation performance. Investment in ICT,
infrastructure and trade has not resulted in
them taking greater advantage of the level of
accessibility
provided
for
increasing
international market penetration.
One explanation may be the industrial
structure of these two economies, which is
skewed towards natural resources and
commodity trading. Resource economies tend
to have more geographically concentrated
trading partners and less diversified global
chain penetration due to the higher
concentration of commodity trading in their
overall economic activity relative to other
economies (Carrere et al., 2012).

Figure 7: Analysing Access Efficacy: Cross-GFCC Comparison
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At the other end of the spectrum, the USA and
South Korea emerge as very highly connected,
highly globalised economies that are efficacious
users of their accessibility capacities. South
Korea s low performance on the trade barriers
indicator does not seem to affect its overall
performance. This can be explained by the many
home-grown multinational companies such as
Samsung, Hyundai and LG, that provide strong
capabilities to access knowledge through internal
company networks.

Egypt and Brazil, in contrast, are relatively low
performers on both counts, reflecting greater
challenges with developing the access
capabilities required to compete in an
increasingly globalised economy. Russia - and to
a lesser extent Brazil given its industrial legacy,
the size of its resource economy and both the
size of its population and its economy - appears
to be relatively efficacious in the sense that it
manages to gain higher levels of global market
penetration than its access capabilities would
imply.

Box 8: Accessing Knowledge
through Smart Cities in the Kingdom of Saudi Arabia
A strategy tangential to the UAE s city-based strategy has been adopted in the Kingdom of Saudi Arabia.
The country has built micro-climates to promote innovation by creating science and technology parks
and educational institutions. Many of the economic cities such as King Abdullah Economic City have been
planned through investment and economic planning organisations. This has helped to create a niche
environment to provide business support and to attract human capital.
The King Abdullah Economic City, currently under construction, is located at Rabigh City, which will
eventually host a cluster of many important institutions. For example, educational institutions such as
the King Abdullah University of Science and Technology (KAUST), Saudi Aramco, various petrochemical
companies and hospitals and technology parks are planning to locate within the city. This will enable
Saudi Arabia to access human capital, firms and knowledge from around the world in order to create the
diversity required to drive innovation and entrepreneurship.
Hence, by creating microclimates to facilitate academic freedom and diversify the economy, Saudi Arabia
has become more integrated within the global economy. These industrial clusters and parks play a crucial
role in diversifying Saudi Arabia s petroleum-dominated economy.
Sources: House (2009); Saudi Government (2012).
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5.2 Knowledge Anchoring Capabilities
in the Select GFCC Member Countries
The anchoring pillar measures the capability of an
economy to attract talent, knowledge intensive
organisations/firms
and
high
added-value
investments. Locations with high innovation
capabilities are often magnets for talent,
technology firms and investment. It is the interplay
between these that fuels the innovation edge of
cities, regions and countries. Such an interplay is
often facilitated, and driven, by capable actors
(organisations and individuals) who are the
receptors of external knowledge and the
assimilators of that knowledge in the local
context (Crevoisier and Jeannerat, 2009; Dahlstorm
and James, 2012). This capability manifests itself in
the presence of clusters, inward foreign direct
investment and foreign talent. The denser these
are in a territory, the greater the anchoring
capability of an economy.

Brazil appears relatively
efficacious in the sense that it
performs better on anchoring
than the capacity indicators
would allow.
In our sample, the USA is ranked first in terms of
its anchoring performance. This is perhaps
unsurprising. A review of post-1970s annual
statistics published by the UNCTAD and the World
Bank confirms that the USA has almost
consistently been the world s largest recipient of
FDI. Moreover, since World War II, the USA has
been the number one destination for highly skilled
immigrants from around the world (OECD, 2008).
The USA is followed by the UAE and Australia as
economies that enjoy high capabilities to attract
talent, corporations and investment, and exploit
them well.

Table 4: Capacity and Performance Indicators for
Anchoring Knowledge
Anchor Capacity
Indicators
• Days for Starting a
Business
• Number of
Procedures
• Political Stability
• Regulatory Quality

Anchor Performance
Indicators
• Presence of Clusters
• FDI Technology
Transfer
• Inward FDI
• Foreign Born
Immigrants

• Protecting
Investors
• Foreign Ownership
Restrictions

The indicators for the capacities that support
positive performance on the anchoring pillar are
the number of days required to start a business,
number of procedures to start a business, political
stability, protecting investors, restrictions on
foreign ownership and overall regulatory quality.
Together these create a positive or a negative
anchoring environment. When we look at the
performance of countries such as Russia, Brazil,
Saudi Arabia and Egypt in this respect, we find
that their relatively modest performance in these
domains is associated with a low performance in
terms of anchoring activities. High levels of redtape and administrative hurdles make countries
less attractive to the potential anchoring activities
of both corporations and/or individuals such as
entrepreneurs. It should be noted, however, that
Brazil appears relatively efficacious in the sense
that it performs better on anchoring than the
capacity indicators would suggest. This could well
be due to its stronger performance in terms of
certain FDI (see Box 9). In fact, if we were to
exclude the USA from our analysis, the
performance of Brazil in comparison to its
capacity would become even stronger (see Box
10). Nevertheless, the country s overall location
on capacity and performance is at the lower end
of the spectrum in relation to the other countries
considered in our sample.
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Box 9: Brazil Reducing FDI
Volatility through Anchoring
While Foreign Direct Investment (FDI) has begun
to flow into the BRIC countries, Brazil is unique in
that it has displayed less volatility in FDI inflows
than the other BRIC economies, i.e. it has
managed to both attract and anchor foreign firms.
The Brazilian government has played a key role in
attracting FDI by terminating public monopolies in
areas such as telecommunications and oil and gas.
Furthermore, it has removed regulations which
discriminated between Brazilian and foreign firms.
These reforms have attracted FDI in the service,
telecommunications and electricity sectors.
Between 1996 and 2000, the share of MNC
subsidiaries in overall sales for 18 major
production chains jumped from 36% to 52%. MNC
subsidiaries in Brazil are well integrated into
international value chains, which prevented
capital flight during economic downturns,
resulting in much less volatility.
On our indicators, Brazil is strongest when it
comes to allowing foreign ownership, which is
pivotal in helping reduce FDI volatility. Often, the
access and anchor pillars reinforce each other. For
example, Brazil has managed to attract many
flagship companies in the automobile industry
such as Volkswagen, General Motors, Fiat and
Ford. These have used Brazil as a global export
platform, which has simultaneously allowed the
country to access new knowledge, while firms
remain anchored due to the large domestic
market.
Source: Cassiolato and Lastres (2009).
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A closer look at the details behind this varied
performance gives us more insights. For
example, the ease of registering a business is an
important contributor to a strong anchoring
capability, since foreign organisations (firms
included) generally stay away from places that
they perceive as difficult in terms of registering a
business or obtaining a licence to operate. With
the exception of Brazil, all the countries in our
sample perform comparatively well with regards
to the number of days required for starting a
new business. This indicates that business
registration is not a major barrier to attracting
foreign firms and entrepreneurs in most of the
GFCC economies.
Our GFCC countries show a greater variation on
the other indicators. In particular, there is high
variation in terms of investor protection, political
stability and regulatory quality. In general,
countries with a mixed performance on
anchoring capacity may lack significant FDI or
high firm density, which often are a crucial
source of innovation.
Russia, Saudi Arabia and Brazil perform more
modestly on the foreign ownership regulation
indicator. Nevertheless, countries seem to be
influenced by the overall climate for anchoring
rather than by single factors. For example, while
it performs modestly on investor protection,
Australia is still able to hold the top spot due to
its strong performance on the other indicators.
The World Bank Doing Business Report found
that laws on director liability in Australia were
weak, but somewhat humble investor protection
did not deter investment. For instance, between
2002 and 2007, Australia saw foreign investment
increase by 83 per cent (World Bank, 2009).

Just as strength on one indicator does not reflect necessarily upon
the overall investment climate, the capacity to innovate does not
guarantee tangible results. The anchoring capabilities of Australia
are a case in point, since it has not been efficient at converting
anchoring capacity to anchoring activities. Meanwhile, the USA,
ranks second after Australia in terms of anchoring capacity, has
been extremely efficient in this domain.
South Korea displays strong existing anchoring environments but
remains below optimum levels of efficacy, and probably falls short
of its potential. This suggests that there are other factors hindering
its progress towards greater anchoring activities. Meanwhile, Russia
performs modestly in both existing capacity and achieved
performance.

strength on
one indicator
does not reflect
necessarily upon
the overall
investment
climate.

Figure 8: Analysing Anchor Efficacy: Cross-GFCC Comparison
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Box 10: What if the USA is excluded from the
Anchor Efficacy Analysis?
Given the outstanding performance of the USA on most knowledge anchor indicators (e.g.
ease of starting business, measures for protecting investors, inward FDI), the USA can be
considered an outlier in the comparator GFCC countries. Here, given the normalisation
method used (i.e. min-max technique), the presence of such outliers could distort the
normalised values in the IEI model. The figure below presents the results of the anchor
efficacy comparison after excluding the USA.
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5.3 Knowledge Diffusion Capabilities in
the Select GFCC Member Countries
FDI and the international trade in goods and
services are important conduits of knowledge
transfer and learning. Trade, for example,
accelerates exposure to and awareness of new
technological developments among businesses and
populations (Fontagne, 2009), while FDI often
brings with it new production processes and new
technologies. Through interaction, cooperation or
competition with local firms, FDI increases the rate
of technology adoption and sophistication locally
(Borensztein et al., 1998).
Such knowledge diffusion effects, however, do not
happen automatically and cannot be taken for
granted. They are often influenced by critical
factors such as the quality of the workforce in a
country, the financial strength of the local business
community, the existence of economic clusters,
and the overall absorptive capacity of a location.
Over the years, the knowledge intensity of FDI
activities has grown in parallel with the absorptive
capacity of the host economies (World Bank, 2008).
Countries that have failed to enhance their
absorptive capacity by investing in their learning
diffusion capacity, or creating a supportive
regulatory framework have reaped less benefit
from FDI, and have seen no upgrade in knowledge
intensity (Singh, 2004).
A strong diffusion capacity is likely to translate into
a strong trend for knowledge spread and adoption
across a country s economic players. For example,
firms with a high rate of technology
adoption/upgrades will have a greater awareness
of new technical developments in their area of
activity, as well as a stronger import record of
goods with a high knowledge input.

Table 5: Capacity and Performance Indicators for
Diffusing Knowledge
Diffusion Capacity
Indicators
• Literacy Rates

• Quality of
Education System
• Availability of
Scientists and
Engineers
• Extent of Staff
Training
• E-participation
Index
• Gross Capital
Formation

Diffusion Performance
Indicators
• Firm Level
Technology
Adoption
• Technology
Awareness
• Production Process
Sophistication
•

ICT Goods Imports

South Korea, USA and Australia are the best
performers in terms of knowledge diffusion
capacity among our sample countries. These
countries boast business communities that adopt
the latest technologies on a wide scale, make best
use of ICT and deploy highly advanced production
processes to produce unique and sophisticated
products. Their populations can be characterised
as technologically savvy.
Other high performers in the use of available
diffusion-supporting capacities are the UAE, Brazil
and Saudi Arabia. These countries score relatively
well in terms of technology adoption and
awareness.

South Korea, USA and Australia
are the best performers in terms
of knowledge diffusion capacity
among our sample countries.
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Figure 9: Analysing Diffusion Efficacy: Cross-GFCC Comparison

Moreover, these countries are less focused on staff training, especially in the local
private sector, which further impedes the capability to diffuse knowledge. Many of the
emerging economies in this study are in a state of transition, so indicators such as
literacy levels will change drastically over the next generation. For example, in the GCC
region, lower levels of literacy are attributed to large number of temporary unskilled
foreign laborers and an older generation. As education has become ubiquitous,
performance on these indicators will improve.
While Egypt appears as slightly efficacious, it ranks consistently low on almost all
indicators. When comparing diffusion capacity against performance, it is interesting to
note that with the exception of Russia (which scores low in terms of technology
adoption and sophisticated production processes), all countries are highly efficient at
transforming capacity into performance.
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Box 11: Government
Regulation and the
Diffusion of Innovations
A strong capability for knowledge diffusion is
potentially the most critical pillar of
innovation capability. This is particularly so
in today s environment with the rapid
emergence of the renewable energy
technologies and the green technoeconomic paradigm . As green technologies
continue to develop and new businesses
emerge in this sphere, the demand for
green skills will increase. Countries will find
it necessary to boost awareness of green
technologies among businesses and the
population as a whole. There are a number
of interventions governments can make to
speed up the uptake of green technologies
including subsidies, regulations, public
procurement and environmental awareness
campaigns. We observe this today in the
emerging green-buildings technology sector.
Several GFCC members have already
introduced green building codes in order to
help stimulate the diffusion of new
technologies into the market (see Table
below).
Country
Australia
Brazil
South Korea
UAE

USA

Green Building Code
Nabers / Green Star
AQUA / LEED Brasil
Greening Building
System
Estidama /
Dubai s Green
Building Code
LEED /
Green Globes

Box 12: South Korea and Egypt:
Diffusing Knowledge through ICT
The successful diffusion of ICT applications in South
Korea has been widely reported in research and the
media. Indeed, it is often suggested that high rates of
broadband diffusion in South Korea have positively
contributed not only to the competitiveness of the
economy but also to the growth of electronic commerce
and e-government initiatives (e.g. see International
Telecommunication Union, 2003; Kim et al., 2009).
Other diffusion-related indicators which have
contributed to its competitiveness include high literacy
rates, and the availability of scientists and engineers as
well as specialised research centres. As a result of major
reforms that started in the 1960s, enrolment in
elementary education in South Korea reached 100 per
cent by 1970. The number of researchers with Ph.D.
degrees increased more than tenfold from 3,417 to
36,106 over the period 1980-1996 (Chung, 2001).
Egypt is fast emerging as a major player in the global
information economy, with the country making
remarkable progress in the areas of infrastructure
development, ICT use in the education system, and econtent development, amongst other areas.
To improve ICT infrastructure, the government
deregulated the telecommunications sector and made
high-quality broadband connections available in the
main cities. Mobile penetration surged from 25 per cent
in 2006 to 90 per cent in 2010. The number of people
Internet access increased from 7 million in 2009 to 8.6
million in 2010. To further promote the greater uptake
of ICT, Egypt has also focused on developing relevant econtent in Arabic. It has also launched several initiatives
to use ICT in the educational system, such as the
Egyptian Education Initiative, the Smart Schools
Network and IT clubs. The country s strong ICT sector
allows for the rapid diffusion of innovations (National
Telecom Regulatory Authority, 2011).
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5.4 Knowledge Creation Capabilities in
the Select GFCC Member Countries
Creation Capacity is the ability to generate new
knowledge. Most advanced economies invest
significantly in developing their capacity to
generate new knowledge. Indeed, the perception
of the existence of a direct link between
knowledge creation and value creation is well
enshrined in public policy circles. This results in
investments in areas such as R&D, university
research and training, as well as in strong IP
regimes. More than any of the other pillars
considered in this index, knowledge creation
indicators bear the closest resemblance to
traditional measures of innovation such as
scientific publications per researcher and patent
filings. Publications and patents are only granted if
the product or idea is entirely new, hence these
indicators are good measures of creation capacity.
In addition, high-quality scientific institutions are
vital for ensuring that a country is conducting
relevant research, which makes it easier to attract
scientists and foreign investment in R&D (WEF,
2012). The USA has traditionally led the way in
this respect, investing 6.8 per cent of GDP in
knowledge creation and utilisation, measured by
the sum of R&D expenditure, software purchases,
and public and private spending on higher
education in 2000. It was the second highest
among OECD economies, after Sweden, which
spent 7.2 per cent of its GDP on these activities
(OECD, 2003). More recent data shows that the
Finland and Denmark currently spend more
percentages of their GDP than the USA on R&D
(OECD, 2012).
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New knowledge creation is often associated with
radical innovations that are based on completely
new discoveries, and can therefore destroy
existing competences in an economy. For
example, digital photography has made film
cameras and film developers largely redundant.

Kodak is an example of a company that
dominated the photography market due to its
expertise in film-based technology, but
struggled to defend its turf from the advent of
digital photography (Leifer et al., 2000).
Driven by digital media, new business models
and companies have appeared such as Flickr.
Hence, while creating entirely new innovations
can be beneficial, there is a lag period as
economies take time to develop the new
competencies required to continuously
innovate.
Table 6: Capacity and Performance Indicators for
Creating Knowledge
Creation Capacity
Indicators
• Quality of R&D
institutions
• Intellectual Property
Protection, including
anti-counterfeit
measures
• Gross Domestic
Expenditure on R&D
(GERD)

Creation
Performance
Indicators
• Scientific
Publications per
capita
• Patent Filings
per capita

The USA and Australia are the two countries in
our sample that have the strongest knowledge
creation capability. Their R&D institutions are
well funded and both have strong intellectual
property regimes to protect their innovations.
High-quality R&D institutions are crucial for
creating innovation, especially in the fields of
science, technology and engineering. As an
advanced emerging economy, South Korea
hosts many large international corporations in
the consumer electronics and automobile
industry, conducting significant R&D and
developing innovations (Hong and Hwang,
2011).

In the two GCC economies, the UAE and Saudi
Arabia, creation capacity is also available despite
the nascence of their R&D institutions. This is
mainly due to the many large corporations
present in these resource-rich economies (KPMG,
2012). The GCC countries are host to many oil and
gas companies, as well as related companies such
as petrochemicals which conduct a significant
amount of R&D in the region (IKED, 2010).
Additionally, while the UAE and Saudi Arabia have
relatively young public R&D institutions, they can
supplement this by boosting levels of private R&D.

Brazil has fast-growing science
and technology capabilities but
faces the classical problem of
weak links between universities,
R&D institutions and industry.

Egypt, Russia and Brazil have the lowest
knowledge creation capacities among our
sample countries. Brazil has fast-growing
science and technology capabilities but faces
the classical problem of weak links between
universities, R&D institutions and industry
(Almeida, 2008; Bound, 2008). Egypt would
also benefit from stronger linkages between
academia and industry (Saleh et al., 2005).
Russia represents a somewhat unique case;
while the country was at the forefront of
science and technology during the Cold War
era, there was a six-fold decrease in
government expenditure on R&D since the fall
of the Soviet Union in 1991 (Gaponeko,1995).
Today Russia has a relatively weak knowledge
creation capacity that is below its potential,
although there are some signs that the
government is aware of the problem and
taking steps to remedy it, such as the launch of
the Skolkovo Institute of Science & Technology
(see Box 13).

Figure 10: Analysing Creation Efficacy: Cross-GFCC Comparison
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Box 13: Starting up Entrepreneurship through the
Skolkovo Project in Russia
To remedy Russia s performance in terms of trade barriers, regulatory quality and the overall
business environment, the country has recently created around 100 science towns, techno parks and
special economic zones, aimed at creating an environment conducive to creating knowledge.
However, the impact of these special zones has thus far been modest (Liuhto, 2010).
The Skolkovo Institute of Science and Technology is a new initiative which aims to link research,
education and entrepreneurship to instil a culture of innovation in Russia. The facility consists of four
industry clusters, a technopark and a university, all housed within the city of Skolkovo. One of its
main functions is to serve as a catalyst to idea creation and subsequent commercialisiation. The MIT
is assisting Skolkovo Tech in establishing this model based on its own successful experience at MIT
and other elsewhere in the world. Another objective is to globalise Russian business (Ponomarev,
2010). Each unit of Skolkovo functions as an independent business and has a remit to grow into a
self-sufficient operation. Skolkovo s business model is based on public-private partnership and a
number of multinational companies including Siemens, Google, Cisco and Boeing are involved in the
project s advancement and oversight (Nadyrov et al., 2010).
The Russian government has earmarked USD 3 billion for the project over the next four years, and
will spend billions more indirectly through tax breaks and other incentives (Economist, 2012). The
incentive structures in Skolkovo are unique and carefully considered to attract new companies,
scientists and venture capitalists. For example, companies are not required to open branches of their
offices on Skolkovo s territory. In addition, there is an accelerated visa process for scientists working
in Skolkovo. Since the launch in 2011, it remains to be seen whether it will be an improvement on
the existing technoparks in Russia.
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Moving on to creation performance, the USA is the outstanding
performer. Through laws such as the Bayh-Dole Act, the IP regime is
effective at both protecting IP rights and creating incentives to innovate.
For example, the Act allows American universities, small businesses and
non-profit organisations to maintain control of their IPs even if the
research was funded by the American government (Nelson, 2001). This
has given rise to academic entrepreneurs who use their research
outputs for commercial products to set up their own businesses
(Bozeman, 2000; Kortum and Lerner, 1999). Many universities have
assumed a more proactive role in commercialising their research outputs
through licensing and collaborative research agreements with industry.
In countries where such legal provision is lacking, there are often
disputes between governments and innovators regarding the ownership
of IP rights. This acts as a disincentive to innovate. Australia has good IP
governance, but its performance is still well below the USA.
The remaining countries are impeded from performing on the patents
indicator, as IP rights and regimes are still evolving. Performance
improves on the publications indicator but overall these countries do not
rely on creating new innovations to fuel their economy. Instead, they
adapt and exploit existing innovations (as described in the next section).
When analysing the efficiency of turning creation capacity into
performance, all countries perform at significantly lower rates relative to
their capacity, with the exception of the USA. However, it should be
noted that creating new knowledge is a long-term process. For example,
medical innovations have to undergo years of testing and numerous
approval procedures before being released. Hence the strong
performance of the USA is probably the result of a creation capacity that
has existed for years. By the same reasoning, countries with a high
creation capacity at present such as Australia, South Korea, the UAE
and Saudi Arabia could emerge as strong performers in a few years
time.
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Box 14: Patent Generating Process in the USA
The knowledge economy is increasingly characterised by intangibles and therefore instruments to
protect IP are becoming ever more important. The USA is the leader in terms of the number of patents
filed. A recent study by the Partnership for a New American Economy found that immigrants play a
crucial role in producing patents.
The top 10 patent producing American universities are incredibly diverse and have inventors from 88
different countries. In cutting edge fields such as semiconductor device manufacturing (87%),
information technology (84%), pulse or digital communications (83%), pharmaceutical drugs or drug
compounds (79%), and optics (77%), foreign born investors played an important role providing the
percentages of patents indicated in brackets, in relation to the total American patents. Despite this,
most inventors, namely students, postdoctoral fellows, or staff researchers are likely to face visa
hurdles.
Source: PNAE (2012).

Box 15: What if the USA is excluded from the Creation
Efficacy Analysis?
As in the case of the anchor efficacy analysis, the USA tops the table of creation efficacy indicators (e.g.
patent filing, scientific publications and quality of R&D institutions). The figure below illustrates the
results of the creation efficacy comparison after the exclusion of the USA.
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Box 16: Analysing Absolute and Relative R&D
Expenditures
The capability to create research-driven innovations requires targeted expenditure on R&D. Gross
Expenditure on R&D (GERD) has emerged as a strong benchmark indicator across countries. However,
GERD can be a tricky indicator from which to infer policy recommendations. While larger and richer
countries can often afford to spend more on R&D in absolute terms than smaller and poorer countries,
Finland and Sweden out-spend richer economies such as the UK or Canada. This is often ascribed to
differences in industrial structures where some countries have less need for R&D than others.
However, there is another often overlooked aspect to GERD analysis, which is R&D expenditure per
population or per R&D workforce.
The graph below highlights an alternative reading of R&D expenditure across countries. While the USA
and South Korea have similar GERD/GDP figures (size of circle) and a similar number of researchers per
million, South Korea s expenditure per researcher is much more significant than the USA because it
dedicates more resources to R&D per researcher population. Australia lags South Korea owing to its
resource-driven economy, while Brazil and Russia have similar GERD/GDP rates, with spending per
researcher being much higher in Brazil than in Russia. Egypt and Saudi Arabia still need to boost their
R&D expenditure both in absolute and relative terms if they are to achieve higher levels of researchdriven innovation.

Data Source: World Bank Development Indicators.
Size of the circles represents GERD/GDP (Gross Domestic Expenditure on R&D as a percentage of GDP).
N.B. The UAE expenditure on R&D is estimated to be 0.5%, based on a recent internal study conducted by
the ECC. It does not appear on the graph above as the R&D figures are currently not captured by national
statistics centres nor by international organisations.
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5.5 Knowledge Exploitation Capabilities
in the Select GFCC Member Countries
The previous sections have shown how economies
vary in their respective capabilities to access,
anchor, diffuse and create knowledge. This section
discusses another important dimension - their
capability to exploit knowledge and to create
economic value. Countries may witness a huge
improvement in their capability to access the latest
technologies and technical expertise, and to diffuse
these across their economies, but do not see any
concomitant improvements in economic growth
(Edquist, 2000). This is often cited as the reason
behind the productivity (growth) gap between the
USA and the EU, which remains stubbornly stagnant
in favour of the USA (Ark et al., 2008). The USA is
seen as more capable and more efficient at
exploiting the resources available to it to create new
value. Two prominent examples in this respect are
the remarkable difference between how the USA
benefits from its immigrants and its universities
compared to the EU (e.g. see Lester, 2005; Wadhwa
et al. 2008).
Individuals, businesses and economies may make
use of the same technologies and draw on the same
pool of knowledge to compete in same markets, yet
still vary in their degree of success in terms of value
creation. Such variation can be detected via
indicators such as GDP per capita, value added in
services and industrial activities, among others (see
table 7). Some of this variation, in capability to
generate new value from available resources, is
explained by variables such as financial support for
entrepreneurs who see the potential of new ideas
and exploit their commercial value.
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The quality of management schools is also
crucial in this respect as they prepare cadres of
business leaders who are equipped to manage
resources efficiently and effectively (World
Economic Forum, 2012). In addition to a host of
other factors, chief among them is the role of
government as a client and a sponsor of high risk
commercialisation projects (Georghiou, 2007).
Table 7: Capacity and Performance Indicators for
Exploiting Knowledge
Exploitation Capacity
Indicators
• Venture Capital
Availability
• Quality of
Management
Schools
• Local Equity Market
Access
• Government
Procurement of
Advanced
Technology Products

Exploitation
Performance Indicators
• GDP per capita
• Service Exports

• Industry Value
Added
• Service Value Added

In our sample of GFCC countries, almost all show
stronger capacities to create value than their
actual performance. This is perhaps unsurprising
given that the exploitation indicators typically
display the weakest direct link between inputs
and outputs for a number of reasons, including
the prevailing macro-economic conditions and
fiscal policies. There may also be structural
factors such as the greater availability of funds
(VC and/or equity) than fundable investmentready projects.

The USA and Australia are notably ahead when it
comes to the quality of their management schools.
Although the other countries rank low on this
indicator, many students from the USA and Australia
study overseas and many graduates of these top
schools end up work working outside these
countries (Lane-Toomey and Lane, 2012). When
analysing exploitation efficiency, only Russia
emerges as efficient but that is because it operates
at the lower end of the innovation spectrum,
dedicating few resources and benefitting from
inflated performance indicators due to its natural
resources-fuelled income.

The USA and Australia are
notably ahead when it
comes to the quality of
their management
schools.

While Egypt and Brazil rank low on the capacity
indicators, they are less inefficient, and hence
close the gap between their performance and
their capacity. Meanwhile, Australia and the USA
perform well on the input indicators but appear
slightly inefficient. The disparity between
capacity and performance for these two
countries is not that high and can be ascribed to
the non-linearity between input and output
indicators on this particular pillar.
Finally, both South Korea and Saudi Arabia
appear in need of a boost to their capacity
attributes in order to improve their exploitation
capacities. That said, in the cases of South Korea
and the UAE, a substantial part of their
performance takes place overseas and may not
always show up in national records. Moreover,
Saudi Arabia and the UAE generate a substantial
amount of their economic value from the export
of oil and gas, and hence have an even lower
performance level when these are excluded.

Figure 11: Analysing Exploitation Efficacy: Cross-GFCC Comparison
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6
Cross-Country Analysis: Four Types
of Economies
Based on the overall innovation efficacy
performance outlined in the previous sections,
the select members of the GFCC can be placed
into four categories. For each of these categories
different policy prescriptions will apply. The
quadrant overleaf categorises countries on the
basis of total capacity and total performance in
the following groups:
i)
ii)
iii)
iv)

High-Capacity/High-Performance.
High-Capacity/Low-Performance.
Low-Capacity/High-Performance.
Low-Capacity/Low-Performance.

High-Capacity/High-Performance: These are
countries that invest continuously in various input
factors supporting innovation performance and
do well in the exploitation of these investments to
achieve high levels of performance. The USA is the
only country in our sample that fits this
description. Australia and South Korea, technically
belong to this group (see Figure 12), with the UAE
only just outside.

High-Capacity/Low-Performance: These are
countries that invest generously in various
input factors supporting innovation
performance, but for various reasons do not
generate high levels of innovation
performance. The country that best fits this
description is the UAE.
Low-Capacity/High-Performance: These are
countries that do not invest sufficiently (in
relative terms) in input factors supporting
innovation performance, yet perform
surprisingly well in innovation output. None
of our sample countries fits this description,
but Brazil comes close.
Low-Capacity/Low-Performance: These are
countries that do not invest sufficiently in
input factors that support innovation
performance and consequently do not
display strong innovation performance.
Saudi Arabia, Brazil, Russia and Egypt all fit
this description among our sample
countries.
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Figure 12: The GFCC on the Typology of Innovation Capabilities

The line on the graph in Figure 12 represents the
points of efficacy between capacity and
performance where capacity is equal to
performance. Brazil is the only country whose
overall performance is greater than its capacity;
Russia comes near to being efficacious as well.
However, as pointed out earlier, Brazil is efficacious
at the low end of both the capacity and the
performance spectrum, and hence is stuck in a lowcapacity/low-performance status. The same applies
to Russia. These two natural resource-rich
economies manage to compensate for low capacity
by stronger GDP performance derived from the
export of commodities. On the other side of the
efficacy line, Australia is the most inefficacious
country in our sample, which may means it may
not be effectively capitalising on its potential.

High-Capacity/High-Performance in
the USA
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Countries with both high capacity and high
performance are typically developed and
innovation-driven economies. These countries have
made consistent and comprehensive investments
in the innovation system across all five pillars,

giving them a strong foundation for
innovative activities. In terms of overall
performance across all five pillars, the USA
emerges as the highest performer. The
expansion of the innovation-based economy
in the USA in recent years has mainly been
based upon innovations by start-ups and
spin-outs from large corporations and
universities, catalysed by a well-developed
venture capital sector. The innovation
framework in the USA is also strong in terms
in
knowledge
of
its
investments
sustainability in the form of educational
expenditure and a strong mix of public and
private sector investment in innovation.
The USA is marginally inefficacious,
however, when it comes to anchoring and
exploitation, but compensates for this
through strengths in access, diffusion and
creation. Hence, to maintain this level of
efficiency or generate further efficiency,
policies should focus on finding new
strengths and sources of competitive
advantage in order to maintain its position
at the innovation frontier.

In the USA, the traditional heartland of venture
capital, many strongholds such as Silicon Valley
and Boston have seen a fall in levels of venture
capital investment, which may lead to greater
challenges in sustaining this position (Huggins and
Izushi, 2009).
Present-day innovation policies in the USA are
focused on scrutinising existing incentives and
mechanisms to see whether they actually generate
innovation capability. For example, many are
worried that the costs of stronger patent
protection exceed the benefits. Researchers have
found that extending patent protection to publiclyfunded research has no significant impact on
increasing technology transfer (Cimoli et al., 2009).
Therefore, while in most other countries patents
are considered vital for creating incentives to
innovate, in the USA there is a greater focus on
delineating the real impediments to innovation.

High-Capacity/Lower Performance in
South Korea
South Korea is a high performer, but given its
available innovation capacity and the performance
of the USA, it appears to have potential for
improvement. It generally has a strong absorptive
capacity, as illustrated by its efficacious
performance in the diffusion pillar and marginal
inefficacy on the accessing and anchoring pillars. As
a high-income OECD economy, however, South
Korea lags behind when it comes to both moving
up the value chain and breaking into fast-growing
markets for knowledge and innovation-based
products and services. While South Korea has many
world-renowned firms in the high-tech sector, our
data suggest that the majority of its progress has
probably been achieved through the role of
multinationals in the absorption and adaption of
existing technologies and know-how, as opposed

to the invention of entirely new
technologies (World Bank, 2008). While
South Korea has a highly educated
population with a strong interest in science
and technology, an OECD report has pointed
out that it has a weak SME sector and lags
behind its capacity to conduct leading-edge
research (OECD, 2009). This could diminish
the country s capability to create new
knowledge and subsequently exploit it.

High-Capacity/Low-Performance
in UAE and Australia
The natural resource-rich economies of
UAE and Australia come out of this study as
having a high innovation capacity that befit
a higher innovation performance than they
currently display. This is particularly the
case in Australia, which has much stronger
innovation capacity levels than innovation
performance. In recent years, however,
Australia has shown relatively good
economic
growth,
particularly
in
comparison with USA, and good growth in
high value-added technology services
(Huggins and Izushi, 2009).
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The UAE, and to a lesser extent Saudi Arabia, have
made substantial progress in building their
innovation capacities. After many years of relying
on natural resources to drive economic growth,
these two countries are heavily focused on making
investments in innovation in order to catch-up with
more developed economies. Saudi Arabia is
efficacious on anchoring and diffusing knowledge,
but when it comes to developing capacity (i.e.
creating knowledge and exploiting its capacity), the
efficacy gap begins to increase. To remedy this, the
government is taking significant steps to expand its
infrastructure
through
centres
of
S&T
commercialisation, technology incubation and
funding programmes.
While the UAE exhibits a strong innovation capacity
base, particularly in accessing, anchoring and
diffusing knowledge, its creation capabilities have
significant potential for growth. In this regard, the
UAE should continue to focus on input factors that
will enhance its knowledge creation capabilities as
well as its knowledge commercialisation and
exploitation efforts.

UAE and Saudi Arabia have
made substantial progress in
building their innovation
capacities.

In the case of countries such as the UAE, evidence
suggests that resource-rich countries show a
tendency to implement large-scale projects without
significant collaboration with private enterprise,
which could provide both a check and guarantee
against excessive risk (Eifert et al., 2002). However,
oil clearly creates large revenue streams, and it
appears that those revenue streams are to
some extent being channeled into investments
that are gradually resulting in innovation-driven
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economic growth. Nevertheless, a key
constraint remains the size of the domestic
market. The notion of resource curse posits a
negative relationship between productivity
growth and resource richness, the routes
through which the capital generated is
reinvested, and an apparent lack of focus on
innovation and entrepreneurship (Auty,
1993). This suggests a need for close
collaboration with existing educational
institutions to design programmes to
encourage a proportion of students to start
business ventures rather than seeking
employment within often saturated public
sectors. This would work to boost
competitiveness outcomes across economic
activities as it should ideally encourage a
gradual movement away from cheap foreign
labour and large-scale enterprise in favour of
promoting home-grown business.
Innovation
activities
in
resource-rich
economies, therefore, tend to give rise to
innovation systems that are different in many
aspects from those of resource-poor, yet
knowledge-driven, economies. For example,
often government-owned entities are
dominant players which both restructure the
private sector and create barriers to entry for
new innovators (Al-Saleh, 2010). Hence, the
access, anchor, diffusion, creation and
exploitation capabilities of these economies
tend to be largely concentrated in large
companies and state-owned enterprises. The
challenge for these economies is to spread
these capabilities wider especially to SMEs
and the private sector. Given the dominance
of government institutions, government
procurement must be designed in a way that
fosters innovation. It can be a strong driver of
innovation by fostering competition among
SMEs and the private sector.

Australia, on the other hand, appears to be
consistently inefficacious across all pillars.
Particularly in comparison to South Korea and the
USA, the Australian efficacy gaps are significant,
implying that investments in innovation are not
directed in a manner that improves the tangible
performance of the country s innovation system.
The challenge for Australia is to streamline
innovation investments whilst simultaneously
boosting innovation outcomes. For example,
Australia could find new ways to create value from
its extensive capacity to access critical resources
from around the world (see Box 17).
Interestingly, Stimson et al. (2009) find that growth
in Australia is a complex interaction between
population growth, human capital and economic
structure, suggesting that it still has quite a unique
socio-economic structure, as a result of its
remarkable immigration patterns and the skillsets
these migrants have brought to stimulate
economic development.

Box 17: Improving
Australia s Innovation
Dividend
A recent study commissioned by the Review
Taskforce, Research Division (2011) designed
to determine how to optimise Australia s
innovation system put forward three main
policy recommendations. The first priority is to
streamline public research funding so that it
supports high-quality research that addresses
national challenges and opens up new
opportunities. The study recognised that the
Australian innovation system needed to
secure more value from the commercialisation
of Australian R&D endeavours.
Second, Australia needs to improve capacity
building by more effective dissemination of
new technologies, processes and ideas that
increase innovation across the economy,
accompanied by a particular focus on SMEs.
Finally, Australia needs to inculcate a culture
of collaboration within the research sector
and between researchers and industry.
Collaborations between researchers and
business in Australia and researchers and
firms internationally are important.
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Low-Capacity/Low-Performance in
the Emerging Economies of Brazil,
Russia and Egypt
This group of countries consists of three
emerging economies that are in the process of
ramping up investments in innovation.
However, due to budgetary constraints they are
often unable to stimulate investment across all
five pillars simultaneously. While Egypt has
prioritised developing an anchoring capacity,
Russia has focused more on its diffusion
capacity, and Brazil on creation.
While Egypt and Russia perform modestly in
terms of overall performance, the disparity
between capacity and performance is not
particularly high. These countries can boost
performance on their output indicators. With
continual investment in innovation, they could
move into the same category as the UAE and
Australia. Both situations are potentially
advantageous for these countries as both
capacity and performance can be improved. For
example, Egypt has implemented numerous
policies to support SME innovation through
dedicated centres and networks. However,
there are numerous ambiguities in the
delegation of responsibility, and no single body
to coordinate policy initiatives in the SME field.
Therefore, to improve performance in the SME
sector, the Egyptian government should address
policy gaps and resolve coordination issues. This
would improve innovation performance,
without involving significant investment in
infrastructure or other large-scale inputs (OECD,
2010).

Brazil is an example of a
country that is efficient despite
its low innovation capacity.
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Russia is focusing on a cluster-based strategy to
boost its innovation capabilities. Co-locating hightech
companies
surrounded
by
related
organisations,
specialised
suppliers
and
infrastructure helps firms to access human capital,
infrastructure and supply networks, which are
crucial for fostering innovation (Khvatova, 2008).
Brazil is an example of a country that is efficient
despite its relatively low innovation capacity. Many
international companies are eyeing the country for
its domestic market potential and educated labour
force. Brazil is also well integrated into global value
chains, which could boost the country s
performance on the output indicators, although
much of the economic activity is concentrated in
low-value areas such as assembly and testing. This
is one of the factors constraining many emerging
economies to move up the value chain towards
high value innovative activities. Given its relatively
efficient use of its endowments, Brazil would
benefit from a greater focus on boosting its
investments and efforts in innovation-supporting
factors (i.e. capacity). Assuming that it maintains its
level of innovation efficacy, boosting investment in
innovation will generate greater innovation
performance in the economy. Brazil is particularly
efficacious on the diffusion and anchor pillar, which
means that it has a stronger-than-average
capability to create new value from foreign
investments. In recent years, it has adopted a
holistic set of policies to improve its innovation
system by focusing on strengthening science and
technology institutions, as well as developing a
skilled workforce and advanced infrastructure.
These are good choices as they strengthen the
absorptive capacity of the country. Other areas of
improvement have focused on financial and
technical support for innovative firms and
increasing R&D in strategic areas. In addition, Brazil
has used S&T and innovation for social
development, which has helped distribute the
benefits among its many citizens (Cassiolato et al.,
2003).

Box 18: The Efficaciousness of the Select
GFCC Member Countries

The chart above examines total performance and capacity across all the 40
indicators used for the IEI (Innovation Efficacy Index) adopted in this report.
The USA is the strongest performer due to its top ranking on most of the
indicators, and also because the country is most efficient at transforming
capacity into performance. Brazil is efficient, but its ranking on the
indicators is much lower than the USA.
Australia, the UAE, South Korea and Saudi Arabia fall into the middle tier on
total capacity versus performance. However, as a whole, these countries are
comparatively inefficient, implying that investments in innovation capacity
are not having the desired impact on innovation performance. Furthermore,
for this set of countries the gap between performance and capacity is
significant, implying that governments need to reconsider their policy
prescriptions to cut down on the level of inefficiency in innovation activity.
Nonetheless, it should be borne in mind that resource-rich economies are
expected to display stronger capacity than performance. This is due to the
relatively long time-lag usually associated with investment in building an
innovation absorptive capacity.
Brazil, Egypt and Russia have not shown performance that is as strong as the
other countries. However, Brazil is efficient, and for Egypt and Russia the
gap between capacity and performance is not large, implying that these
countries could see greater gains from further investment in building their
innovation capacities.
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7
Getting to the High-Capacity/HighPerformance Economy
In July of each year, the INSEAD eLab research
centre, produces the Global Innovation Index
(GII), an annual report that benchmarks and
ranks 141 economies from around the world.
The release of the GII is often accompanied by
discussions within the various countries around
their respective performance and the factors
they ought to address in order to improve (or
maintain) the position of their countries.

A few countries excel along all five capabilities,
but more often, the importance of each of these
five capabilities varies from one country to
another. The size of an economy within a
country, its level of economic development and
its industrial structure are prime determinants of
the priorities that need to be embraced when
making investment decisions about the input
factors supporting innovation.

In this report, we have deconstructed the
concept of innovation capability and
differentiated between a country s existing
capacity to innovate and its actual performance.
The capability to innovate is a function of five
key capabilities: accessing; anchoring; diffusing;
creating; and exploiting knowledge and
learning.

Table 8 highlights how such differentiation can be
pursued in practice. For example, while Australia
ranks first on anchoring capacity, it drops to third
on access capacity. The UAE performs well on
exploitation capacity but drops in rankings for the
other capacities. South Korea exhibits a variety of
rankings across the IEI capacities.

Table 8: Comparing the GFCC-Relative GII and IEI Capacity Ranks
GFCC Member
Country
Australia
Brazil
Egypt
Russia
Saudi Arabia
South Korea
UAE
USA
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GII Rank
(2012)
3
7
8
6
5
2
4
1

IEI Capacity Variables
Access
3
6
8
7
5
2
4
1

Anchor
1
7
5
8
6
3
4
2

Diffusion
3
7
8
6
5
1
4
2

Creation
2
6
8
7
5
3
4
1

Exploitation
3
7
6
8
4
5
1
2

Compared to the traditional composite indices for measuring
innovation, the multi-capability approach adopted in this report
offers greater diagnostic utility for policy-makers. For example,
while South Korea is ranked second among the select GFCC
members in the GII league, this composite figure masks the fact
that South Korean performance is mixed. The IEI highlights the
strengths and weaknesses of the innovation system in each
country, enabling policy-makers to target certain areas rather
than attempting to reform the innovation system as a whole.
The ability to tailor reforms to the innovation system leads to
more efficacious innovation-promoting investment.

To achieve a high-capacity/highperformance innovation economy, policymakers need to address the weaknesses in
their innovation systems at the level of the
individual capability.

Many governments and their agencies are turning their
attention to the role of knowledge transfer activities in
developing innovative, sustainable, and prosperous economies
and industries (Crespo and Dridi, 2007). To achieve a highcapacity/high-performance innovation economy, policy-makers
need to address the weaknesses in their innovation systems at
the level of their individual capability. They also need to
prioritise between weaknesses so that the strategic and most
important weaknesses are given more priority. Only through
such an approach can their actions, policies and reforms lead to
high-capacity/high-performing innovation economies.
When looking at the specificities of the individual economies, as
discussed in the previous sections of this report, a set of general
policy lessons emerges.
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Firstly, a knowledge- and innovation-rich
economy requires a strong supportive
infrastructure, capable of accessing the physical
(including ICT) and financial capital to effectively
create, transfer and commercialise knowledge. If
an economy is under-performing in terms of
investment in knowledge through R&D and other
learning-enhancing activities, the government
may have few options other than increasing its
own expenditures on learning, or improving links
between relevant sectors, to stimulate private
sector investment.
Secondly, in order to produce a positive
multiplier effect on government investment in
R&D and other learning activities, such as
education, it is vital that government creates the
necessary networks within an economy (linking
the private sector, training institutions, and inbetween organisations). This will enable the
effective
transfer
of
knowledge
from
government-funded projects to firms, and
between firms and other knowledge-intensive
organisations in society. Such policies are already
in place in many nations, with increased public
sector investment usually routed through the
higher-education sector, but also through
intermediate mezzanine organisations where
knowledge creation and commercialisation
activities overlap.
Thirdly, innovation policies should be perceived
as belonging to two complementary types: (1)
firm-oriented
principally access to human
capital (e.g. business support and advice);
financial capital (e.g. risk capital, loans or
subsidies); or physical capital (e.g. incubators,
research and technology centres) and (2) systemoriented
principally network building and
brokering
through
cluster
development;
innovation system development; building an
innovation culture; cooperation and mobility
(Nauwelaers and Wintjes, 2003).
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In the case of emerging economies like those
covered in this report, policy-makers should seek
to improve competitiveness through a mix of
both types: making finance available to firms to
expand R&D and other knowledge-based
activities; improving the physical infrastructure
allowing companies to locate to better-equipped
premises; and creating better networks with
universities and other innovation-performing
organisations. To this end, policy-makers may
need to support intermediary organisations to
become aware of their own capacity to induce
more active innovation collaborations between
knowledge creators, i.e. there should be a push
toward the opening up of innovation systems.
In these economies, there is a requirement for a
dual focus on encouraging the growth of firms in
knowledge-based sectors and improving the
innovation and knowledge capabilities (such as
promoting the use of new technologies and
improved skills) of firms in more traditional
sectors. More generally, there is a need to create
an innovation culture based on a broader
understanding of innovation by encouraging
networks and promoting entrepreneurship. To do
so requires the removal of institutional and
cultural barriers, and in this sense there is clear
need for strong leadership to champion the
evolution toward an innovation-based economy.
Fourthly, innovation policies designed to
facilitate innovation-based development should
pay close attention to the country-specific
conditions that influence the interactions
between various stakeholders in knowledgecreation/value-creation activities.
Finally, the focus of these policies should be to
invest in the creation of an environment
conducive for new value creation. In this regard,
innovation policies should be seen as an
intermediate , as opposed to an ultimate , policy
tool towards achieving a broader set of socioeconomic objectives.
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Appendix 1:

IEI Indicators
The IEI (Innovation Efficacy Index) framework, adopted in this report,
uses a conceptually-driven selection of key indicators to track both an
economy s capacity for innovation and its actual exploitation of that
capacity. Statistical indicators (such as correlation coefficients) are
used to assess the strength of the selection. The capacity to innovate
is tracked through capacity variables. The exploitation of that
capacity is tracked through performance variables.
The full lists of indicators are displayed overleaf.
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Table 9: IEI (Innovation Efficacy Index) Input Variables
INPUT
Access

1
2
3
4

Anchor

5
1

Internet users percentage

International
Telecommunication Union
International
Telecommunication Union
World Economic Forum,
Executive Opinion Survey
World Bank

Regulatory Quality

5

Protecting Investors

6

Foreign Ownership
Restrictions
Literacy Rate
Quality of Education
System
Availability of
Scientists and
Engineers
Extent of Staff
Training
E-participation index

1
2

5

6
1

Gross Capital
Formation
IP Right Protection

Broadband available per 100
inhabitants
Extent of business internet use
Trends in average MFN applied
tariff rates in developing and
industrial countries
Quality of overall infrastructure
Time (in days) to start a business
Number of procedures to start a
business
Political stability and absence of
violence/terrorism
The ability of government to
formulate and implement policies
that permit and promote private
sector development
Strength of investor protection
Prevalence of foreign ownership
Adult literacy rates
Quality of education system
Availability of scientists and
engineers
Extent of staff training
Quality, relevance, usefulness, and
willingness of government websites
for providing online information
and participatory tools and services
Gross capital formation (%GDP)

World Bank
World Bank, Ease of Doing
Business
World Bank, Ease of Doing
Business
World Bank Governance
Indicators
World Bank Governance
Indicators

World Bank, Ease of Doing
Business
World Economic Forum,
Executive Opinion Survey
UNESCO
World Economic Forum,
Executive Opinion Survey
World Economic Forum,
Executive Opinion Survey
World Economic Forum,
Executive Opinion Survey
World Economic Forum,
Executive Opinion Survey

UNCTAD

Intellection property protection,
including anti-counterfeit measures
Quality of scientific research
institutions

World Economic Forum,
Executive Opinion Survey
World Economic Forum,
Executive Opinion Survey

2

Quality of Scientific
Research Institutions

3

GERD

Gross Domestic Expenditure on
R&D

World Bank

1

Venture Capital
Availability

Venture capital availability

World Economic Forum,
Executive Opinion Survey

2

Quality of
Management
Schools
Local equity Market
Access
Government
Procurement of
Advanced
Technology Products

Quality of management schools

World Economic Forum,
Executive Opinion Survey

Ease of raising funds through equity
market
Government procurement of
advanced technology products

World Bank

3
4
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Internet Users per
100 People
Total Broadband per
100 People
Extent of Internet
Business Use
Prevalence of Trade
Barriers

4

4

Exploitation

Source

3

3

Creation

Definition

Infrastructure
Days for Starting a
Business
Number of
Procedures
Political Stability

2

Diffusion

Variable

World Economic Forum,
Executive Opinion Survey

Table 10: IEI (Innovation Efficacy Index) Output Variables
OUTPUT
Access

1
2

Anchor

1
2
3
4

Diffusion

1

2

3
4
Creation

1
2

Exploitation

Variable

Definition

Value Chain
Presence
Breadth of
International
Markets
Presence of
Clusters
FDI & Tech
Transfer
Inward FDI Flows
Foreign Born
Immigrants
Firm Level
Technology
Adoption
Technology
Awareness (Buyer
Sophistication)

Value Chain Breadth

Buyer sophistication

World Economic Forum,
Executive Opinion Survey

Production Process
Sophistication
ICT Goods Imports

Production process sophistication

World Economic Forum,
Executive Opinion Survey
World Bank Development
Indicators

Scientific
Publications
Patents Filing per
capita

Scientific publications per
researcher per capita
Number of patents granted as
distributed by year of patent grant
breakout by country of origin
Value and shares of exports and
imports of services

World Bank Development
Indicators
United States Patent and
Trademark Office

GDP per head ($ at PPP)
Industry, value added (% of GDP)

Economist Intelligence Unit
World Bank

Services, value added (% of GDP)

World Bank

1

Service Exports

2
3

GDP per capita
Industry Value
Added
Services Value
Added

4

Source

World Economic Forum,
Executive Opinion Survey
Foreign market size index: Value of exports of goods and services

State of cluster development
Extent of FDI bringing new
technology into country
Foreign investment inflows
Percentage of foreign born
immigrants in total populations
Firm-level technology absorption

ICT goods imports (% total goods
imports)

World Economic Forum,
Executive Opinion Survey
World Economic Forum,
Executive Opinion Survey
UNCTAD
United Nations Department of
Economic and Social Affairs
World Economic Forum,
Executive Opinion Survey

World Bank Development
Indicators
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Appendix 2:

Country Profiles
Australia
Capacity
Population (millions)
GDP (USD billions)
GDP per capita (USD)

Internet Users/100 people
Total broadband/100 people
Extent of Internet Business Use
Infrastructure
Trade Barriers
Averaged Access Capacity
Days for Starting a Business
Number of Procedures
Political Stability
Regulatory Quality
Protecting Investors
Foreign Ownership Restriction
Averaged Anchoring Capacity
Literacy Rate
Availability of Scientists and
Engineers
Quality of Education System
Extent of Staff Training
Gross Capital Formation
E-Participation
Averaged Diffusion Capacity
Intellectual Property Rights
Quality of R&D Institutions
GERD
Averaged Creation Capacity
Venture Capital Availability
Quality of Management Schools
Government Procurement of
Advanced Technology Products
Local Equity Market Access
Averaged Exploitation Capacity
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22.504
1,507.402
65,477
Normalised Value
Accessing Capacity
6.23
5.44
4.22
4.64
6.31
5.37
Anchoring Capacity
7.00
7.00
7.00
7.00
3.1
7.00
6.35
Diffusion Capacity
6.91
2.94

Rank (out of 8)
4
3
3
5
3
4
1
1
1
1
3
1
1
2
4

7.00
5.52
5.29
6.40
5.68
Creation Capacity
7.00
6.05
4.84
5.96
Exploitation Capacity
6.27
5.69
2.76

1
2
2
2
3

6.29
5.26

2
3

1
2
3
2
2
2
5

Performance

Value Chain Presence
Breadth of International Markets
Averaged Accessing Performance
FDI and Technology Transfer
Presence of Clusters
Foreign Born Immigrants (%)
FDI
Averaged Anchoring Performance
Firm Level Technology Adoption
ICT Goods Imports
Technology Awareness (buyer
sophistication)
Production Process Sophistication
Averaged Diffusion Performance
Patent Filing per capita
Scientific Publications per capita
Averaged Creation Performance
Services Exports
GDP per capita
Industry Value Added
Services Value Added
Averaged Exploitation
Performance

Normalised Value
Accessing Performance
1.78
1.0
1.39
Anchoring Performance
5.80
3.50
2.86
2.09
3.56
Diffusion Performance
5.86
4.15
7.00

Rank (out of 8)

5.08
5.52
Creation Performance
1.7
7
4.35
Exploitation Performance
1.40
6.86
1
6.85
4.03

2
3

7
7
8
2
5
3
4
3
4
4
1

3
1
2
4
2
7
2
3
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Brazil
Capacity
Population (millions)
GDP (USD billions)
GDP per capita (USD)

Internet Users/100 people
Total broadband/100 people
Extent of Internet Business Use
Infrastructure
Trade Barriers
Averaged Access Capacity
Days for Starting a Business
Number of Procedures
Political Stability
Regulatory Quality
Protecting Investors
Foreign Ownership Restriction
Averaged Anchoring Capacity
Literacy Rate
Availability of Scientists and
Engineers
Quality of Education System
Extent of Staff Training
Gross Capital Formation
E-Participation
Averaged Diffusion Capacity
Intellectual Property Rights
Quality of R&D Institutions
GERD
Averaged Creation Capacity
Venture Capital Availability
Quality of Management Schools
Government Procurement of
Advanced Technology Products
Local Equity Market Access
Averaged Exploitation Capacity

72

194.933
2,517.927
12,789
Normalised Value
Accessing Capacity
2.84
2.15
4.08
1.21
1.00
2.26
Anchoring Capacity
1.00
3.53
2.89
2.92
2.50
4.79
2.94
Diffusion Capacity
5.28
1.00

Rank (out of 8)
6
6
4
7
8
7
8
6
5
5
4
6
7
5
8

3.01
4.16
18.21
2.27
2.50
Creation Capacity
1.57
3.11
3.01
2.56
Exploitation Capacity
2.73
2.81
1.71

7
6
8
4
7

4.88
2.79

7
7

7
5
4
6
7
5
6

Performance

Value Chain Presence
Breadth of International Markets
Averaged Accessing Performance
FDI and Technology Transfer
Presence of Clusters
Foreign Born Immigrants (%)
FDI
Averaged Anchoring Performance
Firm Level Technology Adoption
ICT Goods Imports
Technology Awareness (buyer
sophistication)
Production Process Sophistication
Averaged Diffusion Performance
Patent Filing per capita
Scientific Publications per capita
Averaged Creation Performance
Services Exports
GDP per capita
Industry Value Added
Services Value Added
Averaged Exploitation
Performance

Normalised Value
Accessing Performance
2.57
2.38
2.48
Anchoring Performance
5.40
4.00
1.01
2.76
3.29
Diffusion Performance
4.58
4.63
3.33

Rank (out of 8)

3.88
4.11
Creation Performance
1.01
1.26
1.13
Exploitation Performance
1.23
1.92
2.20
5.24
2.65

6
5

5
5
6
4
4
7
2
5
5
3
6

7
5
5
5
7
6
3
7

73

Egypt
Capacity
Population (millions)
GDP (USD billions)
GDP per capita (USD)

Internet Users/100 people
Total broadband/100 people
Extent of Internet Business Use
Infrastructure
Trade Barriers
Averaged Access Capacity
Days for Starting a Business
Number of Procedures
Political Stability
Regulatory Quality
Protecting Investors
Foreign Ownership Restriction
Averaged Anchoring Capacity
Literacy Rate
Availability of Scientists and
Engineers
Quality of Education System
Extent of Staff Training
Gross Capital Formation
E-Participation
Averaged Diffusion Capacity
Intellectual Property Rights
Quality of R&D Institutions
GERD
Averaged Creation Capacity
Venture Capital Availability
Quality of Management Schools
Government Procurement of
Advanced Technology Products
Local Equity Market Access
Averaged Exploitation Capacity

74

79.356
231.890
2,970
Normalised Value
Accessing Capacity
1.00
1.00
1.92
3.36
1.58
1.77
Anchoring Capacity
6.74
5.42
1.00
2.00
2.50
5.11
3.79
Diffusion Capacity
1.00
1.44

Rank (out of 8)
8
6
6
6
7
8
3
3
8
7
4
5
5
8
7

1.00
1.00
1.56
2.27
1.38
Creation Capacity
2.82
1.00
1.41
1.74
Exploitation Capacity
4.09
1.00
1.00

8
8
6
4
8

6.29
3.10

2
6

6
8
6
8
5
8
8

Performance

Value Chain Presence
Breadth of International Markets
Averaged Accessing Performance
FDI and Technology Transfer
Presence of Clusters
Foreign Born Immigrants (%)
FDI
Averaged Anchoring Performance
Firm Level Technology Adoption
ICT Goods Imports
Technology Awareness (buyer
sophistication)
Production Process Sophistication
Averaged Diffusion Performance
Patent Filing per capita
Scientific Publications per capita
Averaged Creation Performance
Services Exports
GDP per capita
Industry Value Added
Services Value Added
Averaged Exploitation
Performance

Normalised Value
Accessing Performance
2.04
1.46
1.75
Anchoring Performance
4.60
3.25
1.00
1.00
2.46
Diffusion Performance
3.71
1.00
1.00

Rank (out of 8)

1.96
1.92
Creation Performance
1.00
1.00
1.00
Exploitation Performance
1.16
1.00
3.7
2.46
2.08

7
8

6
6
7
5
6
8
8
7
7
8
8

8
8
6
6
8
4
6
8
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Russia
Capacity
Population (millions)
GDP (USD billions)
GDP per capita (USD)

Internet Users/100 people
Total broadband/100 people
Extent of Internet Business Use
Infrastructure
Trade Barriers
Averaged Access Capacity
Days for Starting a Business
Number of Procedures
Political Stability
Regulatory Quality
Protecting Investors
Foreign Ownership Restriction
Averaged Anchoring Capacity
Literacy Rate
Availability of Scientists and
Engineers
Quality of Education System
Extent of Staff Training
Gross Capital Formation
E-Participation
Averaged Diffusion Capacity
Intellectual Property Rights
Quality of R&D Institutions
GERD
Averaged Creation Capacity
Venture Capital Availability
Quality of Management Schools
Government Procurement of
Advanced Technology Products
Local Equity Market Access
Averaged Exploitation Capacity
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142.411
1,884.903
12,993
Normalised Value
Accessing Capacity
3.13
2.45
1.00
1.00
3.94
2.30
Anchoring Capacity
5.56
1.95
1.15
1.00
2.05
1.00
2.12
Diffusion Capacity
7.00
1.88

Rank (out of 8)
5
5
8
8
5
6
7
6
7
8
7
8
8
1
6

4.08
1.51
3.07
1.20
3.12
Creation Capacity
1.00
3.09
2.91
2.33
Exploitation Capacity
1.00
1.86
1.35

5
7
4
6
6

1.00
1.30

8
8

8
6
5
7
8
7
7

Performance

Value Chain Presence
Breadth of International Markets
Averaged Accessing Performance
FDI and Technology Transfer
Presence of Clusters
Foreign Born Immigrants (%)
FDI
Averaged Anchoring Performance
Firm Level Technology Adoption
ICT Goods Imports
Technology Awareness (buyer
sophistication)
Production Process Sophistication
Averaged Diffusion Performance
Patent Filing per capita
Scientific Publications per capita
Averaged Creation Performance
Services Exports
GDP per capita
Industry Value Added
Services Value Added
Averaged Exploitation
Performance

Normalised Value
Accessing Performance
1.00
4.69
2.85
Anchoring Performance
1.00
1.00
1.72
2.40
1.53
Diffusion Performance
1.00
3.50
3.33

Rank (out of 8)

1.00
2.21
Creation Performance
1.01
1.69
1.35
Exploitation Performance
1.40
1.94
3.55
4.01
2.74

8
7

8
2
4
8
8
5
3
8
8
5
6

4
4
4
3
6
5
4
6
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Saudi Arabia
Capacity
Population (millions)
GDP (USD billions)
GDP per capita (USD)

Internet Users/100 people
Total broadband/100 people
Extent of Internet Business Use
Infrastructure
Trade Barriers
Averaged Access Capacity
Days for Starting a Business
Number of Procedures
Political Stability
Regulatory Quality
Protecting Investors
Foreign Ownership Restriction
Averaged Anchoring Capacity
Literacy Rate
Availability of Scientists and
Engineers
Quality of Education System
Extent of Staff Training
Gross Capital Formation
E-Participation
Averaged Diffusion Capacity
Intellectual Property Rights
Quality of R&D Institutions
GERD
Averaged Creation Capacity
Venture Capital Availability
Quality of Management Schools
Government Procurement of
Advanced Technology Products
Local Equity Market Access
Averaged Exploitation Capacity
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28.169
560.294
20,504
Normalised Value
Accessing Capacity
2.74
1.79
1.68
5.07
6.37
3.53
Anchoring Capacity
6.03
1.00
1.96
2.87
5.05
2.58
3.25
Diffusion Capacity
4.46
2.01

Rank (out of 8)
7
7
7
4
2
5
6
8
6
6
2
7
6
7
5

3.95
3.78
4.35
1.00
3.26
Creation Capacity
4.73
3.28
1.08
3.03
Exploitation Capacity
4.60
2.29
3.47

6
5
3
8
5

6.29
4.16

2
4

4
4
7
5
4
6
4

Performance

Value Chain Presence
Breadth of International Markets
Averaged Accessing Performance
FDI and Technology Transfer
Presence of Clusters
Foreign Born Immigrants (%)
FDI
Averaged Anchoring Performance
Firm Level Technology Adoption
ICT Goods Imports
Technology Awareness (buyer
sophistication)
Production Process Sophistication
Averaged Diffusion Performance
Patent Filing per capita
Scientific Publications per capita
Averaged Creation Performance
Services Exports
GDP per capita
Industry Value Added
Services Value Added
Averaged Exploitation
Performance

Normalised Value
Accessing Performance
4.14
3.31
3.72
Anchoring Performance
5.80
3.25
3.37
1.43
3.46
Diffusion Performance
4.44
2.99
4.67

Rank (out of 8)

4.12
4.05
Creation Performance
1.01
1.00
1.01
Exploitation Performance
1.01
2.64
7
1.00
2.91

4
6

4
4
3
2
6
2
4
4
6
6
5

6
7
7
7
5
1
8
5
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South Korea
Capacity
Population (millions)
GDP (USD billions)
GDP per capita (USD)

Internet Users/100 people
Total broadband/100 people
Extent of Internet Business Use
Infrastructure
Trade Barriers
Averaged Access Capacity
Days for Starting a Business
Number of Procedures
Political Stability
Regulatory Quality
Protecting Investors
Foreign Ownership Restriction
Averaged Anchoring Capacity
Literacy Rate
Availability of Scientists and
Engineers
Quality of Education System
Extent of Staff Training
Gross Capital Formation
E-Participation
Averaged Diffusion Capacity
Intellectual Property Rights
Quality of R&D Institutions
GERD
Averaged Creation Capacity
Venture Capital Availability
Quality of Management Schools
Government Procurement of
Advanced Technology Products
Local Equity Market Access
Averaged Exploitation Capacity
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49.006
1,163.847
22,778
Normalised Value
Accessing Capacity
7.00
7.00
6.42
6.36
3.54
6.06
Anchoring Capacity
6.74
5.42
4.70
4.31
2.50
5.42
4.85
Diffusion Capacity
6.91
3.82

Rank (out of 8)
1
1
2
3
6
2
3
3
4
3
4
4
3
2
2

4.56
4.66
7.00
7.00
5.71
Creation Capacity
3.86
4.72
7.00
5.19
Exploitation Capacity
1.95
3.74
4.18

4
3
1
1
1

5.24
3.77

6
5

5
3
1
3
6
4
3

Performance

Value Chain Presence
Breadth of International Markets
Averaged Accessing Performance
FDI and Technology Transfer
Presence of Clusters
Foreign Born Immigrants (%)
FDI
Averaged Anchoring Performance
Firm Level Technology Adoption
ICT Goods Imports
Technology Awareness (buyer
sophistication)
Production Process Sophistication
Averaged Diffusion Performance
Patent Filing per capita
Scientific Publications per capita
Averaged Creation Performance
Services Exports
GDP per capita
Industry Value Added
Services Value Added
Averaged Exploitation
Performance

Normalised Value
Accessing Performance
7.00
4.69
5.85
Anchoring Performance
3.40
4.75
1.72
1.12
2.59
Diffusion Performance
6.18
7.00
6.67

Rank (out of 8)

5.08
6.23
Creation Performance
1.94
3.60
2.77
Exploitation Performance
1.61
2.86
3.85
3.93
3.06

2
2

1
2
2
7
2
6
7
6
3
1
3

2
3
3
2
4
3
5
4
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United Arab Emirates
Capacity
Population (millions)
GDP (USD billions)
GDP per capita (USD)

Internet Users/100 people
Total broadband/100 people
Extent of Internet Business Use
Infrastructure
Trade Barriers
Averaged Access Capacity
Days for Starting a Business
Number of Procedures
Political Stability
Regulatory Quality
Protecting Investors
Foreign Ownership Restriction
Averaged Anchoring Capacity
Literacy Rate
Availability of Scientists and
Engineers
Quality of Education System
Extent of Staff Training
Gross Capital Formation
E-Participation
Averaged Diffusion Capacity
Intellectual Property Rights
Quality of R&D Institutions
GERD
Averaged Creation Capacity
Venture Capital Availability
Quality of Management Schools
Government Procurement of
Advanced Technology Products
Local Equity Market Access
Averaged Exploitation Capacity
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5.375
358.080
67,008
Normalised Value
Accessing Capacity
7
3.53
3.71
7.00
6.25
5.50
Anchoring Capacity
6.69
5.11
5.83
3.92
1.00
6.05
4.77
Diffusion Capacity
5.28
3.21

Rank (out of 8)
1
4
5
1
4
3
5
5
2
4
8
2
4
5
3

6.92
4.92
2.45
1.20
4.00
Creation Capacity
6.57
2.79
1.00
3.45
Exploitation Capacity
5.59
5.29
7.00

2
4
5
6
4

7.00
6.31

1
1

2
7
8
4
3
3
1

Performance

Value Chain Presence
Breadth of International Markets
Averaged Accessing Performance
FDI and Technology Transfer
Presence of Clusters
Foreign Born Immigrants (%)
FDI
Averaged Anchoring Performance
Firm Level Technology Adoption
ICT Goods Imports
Technology Awareness (buyer
sophistication)
Production Process Sophistication
Averaged Diffusion Performance
Patent Filing per capita
Scientific Publications per capita
Averaged Creation Performance
Services Exports
GDP per capita
Industry Value Added
Services Value Added
Averaged Exploitation
Performance

Normalised Value
Accessing Performance
4.39
1.00
2.70
Anchoring Performance
7.00
4.75
7
1.20
4.99
Diffusion Performance
6.00
1.51
5.33

Rank (out of 8)

4.12
4.49
Creation Performance
1.01
1.19
1.10
Exploitation Performance
1.00
7.00
6.4
1.88
4.07

4
4

3
7
3
1
2
1
6
2
1
7
4

5
6
6
8
1
2
7
2
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United States of America
Capacity
Population (millions)
GDP (USD billions)
GDP per capita (USD)

Internet Users/100 people
Total broadband/100 people
Extent of Internet Business Use
Infrastructure
Trade Barriers
Averaged Access Capacity
Days for Starting a Business
Number of Procedures
Political Stability
Regulatory Quality
Protecting Investors
Foreign Ownership Restriction
Averaged Anchoring Capacity
Literacy Rate
Availability of Scientists and
Engineers
Quality of Education System
Extent of Staff Training
Gross Capital Formation
E-Participation
Averaged Diffusion Capacity
Intellectual Property Rights
Quality of R&D Institutions
GERD
Averaged Creation Capacity
Venture Capital Availability
Quality of Management Schools
Government Procurement of
Advanced Technology Products
Local Equity Market Access
Averaged Exploitation Capacity
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312.891
15,064.816
48,387
Normalised Value
Accessing Capacity
6.42
5.76
7.00
6.57
7.00
6.55
Anchoring Capacity
6.79
5.74
5.33
6.49
7.00
6.05
6.23
Diffusion Capacity
6.91
7.00

Rank (out of 8)
3
2
1
2
1
1
2
2
3
2
1
2
2
2
1

6.82
7.00
1.06
5.40
5.70
Creation Capacity
6.31
7.00
6.27
6.53
Exploitation Capacity
7.00
7.00
5.59

3
1
7
3
2

5.59
6.29

5
2

3
1
2
1
1
1
2

Performance

Value Chain Presence
Breadth of International Markets
Averaged Accessing Performance
FDI and Technology Transfer
Presence of Clusters
Foreign Born Immigrants (%)
FDI
Averaged Anchoring Performance
Firm Level Technology Adoption
ICT Goods Imports
Technology Awareness (buyer
sophistication)
Production Process Sophistication
Averaged Diffusion Performance
Patent Filing per capita
Scientific Publications per capita
Averaged Creation Performance
Services Exports
GDP per capita
Industry Value Added
Services Value Added
Averaged Exploitation
Performance

Normalised Value
Accessing Performance
7.00
7.00
7.00
Anchoring Performance
4.60
7.00
2.14
7
5.18
Diffusion Performance
6.97
5.51
7.00

Rank (out of 8)

7.00
6.62
Creation Performance
7.00
6.47
6.73
Exploitation Performance
7.00
5.26
1
6.85
5.06

1
1

1
1
1
5
1
4
1
1
2
2
1

1
1
1
1
2
7
1
1
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